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EXECUTIVE SUMMARY

This document presents the work plan for the Phase | RCRA Facility Investigation (RFl)/Remedial
Investigation (RI) of the Woman Creek drainage (Operable Unit Number 5) at the Rocky Flats Plant,
Jefferson County, Colorado. This work plan includes a field sampling plan (FSP) that presents the
investigation planned to evaluate the presence or absence of contamination at Individual Hazardous
Substance Sites (IHSSs) within the Woman Creek drainage. The FSP-developed in this work plan is
based on the requirements of the Interagency Agreement (iAG) arnongst the Department of Energy,
Environmental Protection Agency, and the State of Colorad‘o:,-fDepartment of Health. Ten IHSSs are
located in Operable Unit Number 5 (OU5). They are the Original Landfill (HSS 115), the Ash Pits (IHSSs
133.1-133.4), the Incinerator (IHSS 133.5), the Concrete Wash Pad (IHSS 133.6), Detention Ponds C-1
and C-2 (IHSSs 142.10 and 142.11), and the Surface Disturbance (IHSS 209). A second area of surface
disturbances south of the Ash Pits has been identified and'ifi;‘ciuded in this work plan.

Section 1.0 of this work plan presents introductory mformation and a general characterization of the
region and plant site. In addition, the regional geology and- hydrology at Rocky Flats are discussed.
Section 2.0 presents descriptions of the site physucal characteristics, histories and previous
investigations, available information concerning the nature and ‘extent of contamination, and conceptual
models for each of the ten IHSSs based oh exnsting data. This initial characterization forms the basis
for establlshing data needs data nquallty ob;ectives (DQOs) and developing an FSP for each IHSS.

Section 4.0 establishes data "eeds and DQOs consndenng site characteristics and conceptual models
of each IHSS in OUS.
schedule for these tasks A F|eid Samplmg Ptan based on the requxrements of the IAG is presented
in Section 7.0 to satisfy’ ‘the data needs and DQOs identified in Section 4.0. The Baseline Risk
Assessment Plan-(BRAPY)- and':"EnvirdnmentaI Evaluation Plan (EEP) are presented in Sections 8.0 and
9.0, respectlvel“ """""

“A Quamy Assurance Addendum (QAA) and Standard Operating Procedure Addenda
(SOPA) are presented in Sections 10.0 and 11.0, respectively. A list of references Is presented in
Section: 12 0 '

The initial step“' :in.,.th“e: deyélqptnent of the QU5 RFI/RI work plan was a review of existing information.
Available historical and badkground data for each IHSS were collected through a literature search and
a review of the Rocky Flats Environmental Database System (RFEDS). Only a few limited investigations
have been conducted at OUS5 in the past. These investigations include a gamma radiation survey at the
Original Landfill (IHSS 115), limited sediment sampling in Woman Creek, ongoing surface water,
groundwater and sediment sampling programs along Woman Creek and the South Interceptor Ditch
(SID), and Plant-wide air quality monitoring.

Phase | RFI/RI Work Pian - Woman Creek Priority Drainsge Finel Draft
Rocky Fists Plant, Golden, Colorado March 21, 1891
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Data quality objectives have been developed for this Phase | investigation. DQOs are qualitative and
quantitative statements that describe the quality and quantity of data required by the RFI/RI. The DQO
process is divided into three stages. Through application of the DQO process, site-specific RF!/RI goals
are established and data needs are identified for achieving these goals.

After assessing the existing information for OU5, the following objectwes of the Phase | RFI /Rl have
been identified:

d Characterize the physical and hydrogeologic setting of the |HSSs

. Assess the presence or absence of contamination at the sites -

o Characterize the nature and extent of contamination at the sites, if present

o Support the Phase | Baseline Risk Aséessment and Environmental Evaluation

Within these broad objectives, site-specific data needs have been identified based on preliminary
identification of contaminant-specific ARARs fdr‘QL_ls and -data needs for the Phase | Baseline Risk
Assessment and Environmental Evaluation. The FSF‘"‘presénted in this work plan is based on the data
needs and the requirements of the IAG. The FSP for each IHSS requires a combination of screening
activities, sampling of soils, sediment and surface water, and wellinstallation and sampling. Site-specific
FSPs are briefly summarized below. T ‘”

IHSS 115 - Ongmgl Landf Screening actlvmes at the Original Landflll will consist of a review

selected soil bonngs ifa pI_ume is encountered An additional activity at the unit will be a study
of the pipes protrudmg fre m the landfill and sampling of effluent from the pipes, if present.

IHSS 133 16 - Ash Pﬁs 1-4 Incinerator and Concrete Wash Pad. A radiological survey will be
the screenmg actlvlty conducted at the IHSS 133 sites. Surface soil samples will be collected
<from the locations tha§ have high radiation concentrations identified during the radiological
survey. 'Sybsun‘agéb samples will also be collected from borings in the Ash Pit areas. Three
monitoring{\)vell__s_,;\iril{_l,.-be installed downgradient of the units and sampled.

IHSS 142 - Detention Ponds - C-Series. Surface water samples will be collected from several
locations in each pond. Sediment samples will be collected in the ponds, as well as along the
entire Woman Creek drainage within the Rocky Flats Plant. Sediment samples will also be
collected in the SID. Background surface water and sediment samples will be collected west
of the plant. Two monitoring wells will be installed and sampled in the alluvium downgradient
of each dam at Ponds C-1 and C-2.

Phase | RFI/RI Work Plan - Woman Creek Priority Drsinage Final Draft
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IHSS 209 - Surface Disturbance Southeast of Building 881 and Surface Disturbances South of
the Ash Pits. Visual inspections of the surface disturbance areas and reviews of historical use
information pertaining to these sites will be completed prior to screening and sampling activities.
A radiological survey will be completed at each area. Surface soil samples will be collected
from the three excavations at IHSS 209 and from the north-south excavation at the surface
disturbance south of the Ash Pits. A sediment sample anc_i;éuﬁéce water sample (if water is
present) will be collected from each of the former pond*"'areas at IHSS 209. Surface and
subsurface samples will be collected from borings in the parallel excavatlons and the east and
west areas at the surface disturbance south of the Ash PltS :

Data collected during the Phase | Woman Creek drainagé-;RFl /Rl will be incdrporafed into the existing
RFEDS database. These data will be used to better. define site characteristics, source characteristics,
and the nature and extent of contamination; to support the baseline risk assessment and environmental
evaluation; and to evaluate potential remedial aiternatives An RFI/RI report will be prepared
summarizing the data obtained during the Phase’}. ogram ‘and containing the Phase | Baseline Risk
Assessment and Environmental Evaluation. T
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1.0
INTRODUCTION

This document presents the work plan for the Phase | RCRA Facility Investigation (RFI)/Remedial
Investigation (RI) of the Woman Creek Drainage (Operable Unit Number 5) at the Rocky Flats Plant,
Jefferson County, Colorado. In this work plan, the existing information is initially summarized to
characterize Operable Unit Number 5 (OU5) and a field sampling ‘program is presented to assess
potential contamination of the ten Individual Hazardous Substance Sites (IHSSs) that have been
identified along or within the Woman Creek drainage. These IHSSs include the Original Landfill (IHSS
115), the Ash Pits (IHSS 133.1-133.4), the Incinerator {(IHSS 133.5), the Concrete Wash Pad (IHSS
133.6), Detention Ponds C-1 and C-2 (IHSSs 142.10 and-142.11), and Surface Disturbance (IHSS 209).
An additional area of surface disturbances south of the Ash Pits has been included in this OU5 work
plan. The Phase | RFI/RI will be conducted in accordance with the Guidance for Conducting Rem
Investigations and Feasibility Studies under CERCLA (U.S EPA 1988a) and Interim Final RCRA Facility
Investigation (RFI) Guidance (U.S. EPA 1989a). The data generated will be used to begin developing
and screening remedial alternatives and to evaluate the need for further studies for the 10 IHSSs in OUS.
The data will also be used to estlmate the nsks 10. human health and the environment posed by each
hazardous substance site. kN o

This investigation is part of a comprehehsive bhased program of site characterization, remedial
investigations, feasibility studies, and-remedial /correcuve actions currently in progress at the Rocky Flats
Plant. These mvestlgations re p suant to the u. S Department of Energy (U.S.DOE) Environmental
Restoration (ER) Progra Wn-as: the Comprehensive Environmental Assessment and
Response Program (CgARR)] Complnance Agreement among DOE, the U.S. Environmental Protection
Agency (EPA), and the":::State Colorado Department of Health (CDH) dated July 31, 1986; and an
Interagency Agreement (IAG) among DOE, EPA, and CDH, dated January 22, 1991. The IAG addresses
and has: been integrated with the ER Program. In accordance with the IAG,
Investigation” and "Feasibility Study” in this document are considered
RCRA Facility Investigation® and "Corrective Measures Study”.

the CERCLA terms "Remedl
equnvalent to the RCRA ter!

1.1 ENVIRONMENTN?;#ESTORATION PROGRAM

The ER Program is deeigned to investigate and clean up contaminated sites at DOE facilities. This ER
Program being implemented is organized into five major activities. Activity 1 has already been
completed at Rocky Flats Plant (U.S. DOE 1986a). This work plan is part of the Activity 2 program
currently in progress for OUS (Woman Creek drainage).

Phase | RFi/Rl Work Plan - Woman Creek Priority Dreinage Finsl Draft
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. Activity 1 - Installation Assessment includes preliminary assessments and site
inspections to assess potential environmental concemns.

. Activity 2 - Remedial Investigations include planning and implementation of sampling
programs to delineate the magnitude and extent of contamination at specific sites,
evaluate potential contaminant migration pathways'; ‘and perform baseline risk
assessments. '

. Activity 3 - Feasibility Studies evaluate remedial altematiyé’s-and develop remedial action
plans to mitigate environmental problems identified as needing correction in Activity 2.

. Activity 4 - Remedial Design/Remedial Action includes design and implementation of
site-specific remedial actions selected on the basis of Activity 3 Feasibility Studies.

. Activity 5 - Compliance and'\’/’erifiéétion ‘implements monitoring and performance
assessments of remedial actions and then: verrf jes and documents the adequacy of
remedial actions carried out under Activity 4.

1.2 WORK PLAN SCOPE

Existing information on OUS was obtained from numerous sources for use in work plan preparation.
Section 1.0 of this work plan’ presents mtroductory information and a general characterization of the
region and plant site. in- drilon ithe regional geoiogy and hydrology at Rocky Flats are discussed.
Section 2.0 presents : escrlptlons of thesite physical characteristics, histories and previous
investigations, avallable mformatlon concething ‘the nature and extent of contamination, and conceptual
models for each of the ten. IHSSs based on existing data. This initial characterization forms the basis
for estabhshmg daté"‘needs, data quality objectives (DQOs) and developing an FSP for each IHSS.

Section 4: 0 estabhshes data needs and DQOs considering site characteristics and conceptual models
of each V'HSS in OUS. Section 5.0 outlines RFI /Rl tasks to be performed. Section 6.0 presents the
schedule for these tasks. A Field Sampling Plan, based on the requirements of the IAG, Is presented
in Section 7.0 to_,_}_éétis}fy’: the data needs and DQOs identified in Section 4.0. The Baseline Risk
Assessment Plan (BRAP),:.»énd Environmental Evaluation Plan (EEP) are presented in Sections 8.0 and
9.0, respectively. A Quality Assurance Addendum (QAA) and Standard Operating Procedure Addenda
(SOPA) are presented in Sections 10.0 and 11.0, respectively. A list of references is presented in
Section 12.0.
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1.3 REGIONAL AND PLANT SITE BACKGROUND INFORMATION
1.3.1 Site Background and Plant Operations

The Rocky Flats Plant is a government-owned and contractor-operated facility that is part of the
nationwide nuclear weapons production complex. The Plant was operated for the U. S. Atomic Energy
Commission (AEC) from the Plant’s inception in 1951 until the AEC was dissolved in January 1975. At
that time, responsibility for the Plant was assigned to the Energy Research and Development
Administration (ERDA), which was succeeded by the DOE '",-»1977' Dow Chemical USA, an operating
unit of the Dow Chemical Company, was the prime operatiﬁg:._contractdraof the facility from 1951 until
June 30, 1975. Rockwell International succeeded Dow Chemical USA from July 1, 1975 to January 1,
1990, when EG&G Rocky Flats, Inc. succeeded Rockwell International.

The Rocky Flats Plant’s primary mission is to produce metal-components for nuclear weapons. These
components are fabricated from plutonium, uran'ium and,n‘onrédioactWe metals, principally beryllium and
stainless steel. Parts made at the Plant are shipped elsewhere for final assembly. When nuclear
weapons are determined to be obsolete, components ‘of the veapons fabricated at the Plant are
returned for special processing to recover - plutonium and americium. Other activities at the Rocky Flats
Plant include research and development in metal_turgy, machining, nondestructive testing, coatings,
remote engineering, chemistry, and physics Both 'radioéictivé and nonradioactive wastes are generated
in these research and production processes: Current waste handling practices involve on-site and off-
site recycling of hazardous matenals,_n on-site storage of hazardous and radioactive mixed wastes, and
disposal of solid radioactive mate

matenal ‘at another: DOE facility. However, historically, Rocky Flats Plant
operating procedures cluded both onesite storage and disposal of hazardous and radioactive wastes.
Preliminary assessmej under the ERProgram’ identified some of the past on-site storage and disposal
locations as potential sources of”enwronmental contamination.

1.3.2 Previous nve‘stiggi'ions

Various’ stud ies have been conducted at the Rocky Flats Plant to characterize environmental media and
to assess: the extent of radlologlcal and chemical contaminant releases to the environment. The
mvestlgatlons are referenced in numerous reports including EG&G 1991a.

In 1986, two major inve’st'iﬁgations were completed at the plant. The first was the ER Program Installation
Assessment (U.S. DOE 1986a), which included analyses and identification of current operational
activities, active and inactive waste sites, current and past waste management practices, and potential
environmental pathways through which contaminants could be transported. A number of sites were
identified that could potentially have adverse impacts on the environment. These sites were designated
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as Solid Waste Management Units (SWMUs) (renamed Individual Hazardous Substance Sites (IHSSs)
in the January 22, 1991 IAG) by Rockwell International (1987) and were divided into three categories:

1. Hazardous waste management units that will continue to operate and need a RCRA
operating permit.

2. Hazardous waste management units that will be c_;lOSed"under RCRA interim status.

3. Inactive waste management units that will be lnvestlgated and cleaned up under
Section 3004(u) of RCRA or under CERCLA No RCRA .or CERCLA regulatory
distinction in the use of the terms srte y "umt * "SWMU.," or- 'IHSS" is intended in this
document.

The second major investigation completed at” the Plant in 1986 involved a hydrogeologic and
hydrochemical characterization of the entire plant site.. _Plans for this study were presented in Rockwell
International publications 1986b and 1986¢, and study results were reported in Rockwell International
publication 1986d. These investigations identified the teri lHSSs that are included in OU5 based on their
location adjacent to Woman Creek.

1.3.3  Physical Setting

The Rocky Flats Plant is located m northern Jefferson County Colorado approxnmately 16 miles

approx1mately'6 150 acr

The plant is bounded on t north by Colorado State Highway 128. To the east is Jefferson County
nghway ,7‘ also known as Indiana Street; to the south are agricultural and industrial properties and
Highway 727 and to. the west is Colorado State Highway 93 (Figure 1-2).
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1.3.3.1 Topography

The natural environment of the Plant and vicinity is influenced primarily by its proximity to the Front
Range of the Rocky Mountains. The plant site is located directly east of the north-south-trending Front
Range, located about 16 miles east of the Continental Divide. The Rocky Flats Plant is located on a
broad, eastward-sloping system of coalescing alluvial fans. These fans, created by the erosion of the
Front Range, extend approximately 5 miles to the east, where they terminate in low, rolling hills. The
Plant is at an elevation of approximately 6,000 feet above mean sea level (msl) The Piant security area
is located near the eastern edge of the fans on a pediment between stream-cut gullles or arroyos (North
Walnut Creek and Woman Creek) (Figure 1-2).

1.3.3.2 Surface Water Hydrology

Three streams drain the Rocky Flats Plant with flow generally-from west to east. These drainages are
Rock Creek, Walnut Creek, and Woman Creek (Fig’ure 1-2).. Rock Creek drains the northwestern corner
of the plant and flows northeast through the buffer zone to its: off-site confluence with Coal Creek. An
east-west trending interfluve separates | the Walnut Creek and Woman Creek drainages. North Walnut
Creek, South Walnut Creek, and an unnamed butary. dram the northern portion of the Plant security
area. These three forks of Walnut Creek join in the buffer zone and flow to Great Western Reservoir,
approximately 1 mile east of the confluence: Woma n Creek drains the southern Rocky Flats Plant buffer
zone, flowing eastward to Standley Lake Reservorr and Mower Reservoir. The South Interceptor Ditch
is a ditch that flows mtermmently -and lies between the Plant and Woman Creek. The South Interceptor
Ditch collects runoff from'thy southem Plant faculmes and diverts it to Pond C-2, where it is monitored
in accordance with th_ Pl : ' Discharge Elimination System (NPDES) permit.

1.3.3.3 Qﬂmﬂe o

The climate‘i m the area of the’ ocky Flats Plant is semi-arid, characterized by warm summers and dry,
cool wmters, as is typical of h of the central Rocky Mountain Region. However, the elevation of the
plant (6; 000 feet) and the nearby slopes and canyons of the Front Range modify the regional climate.
Winds, although vanable ) {  spredominantly from the west-northwest, with stronger winds occurring
during the winter:~ T & ca »yons along the Front Range tend to channel the flow during both upslope
and downslope condmons,' especially when there Is strong atmospheric stability. The area occasionally
experiences chinook winds with gusts over 100 miles per hour. Rocky Flats meteorology is strongly
influenced by the diurnal cycle of mountain and valley breezes. Two dominant flow patterns exist, one
during daytime conditions, and one at night. During daytime hours as the earth heats the mountains
receive more direct sunlight than the plains and valleys. The result is a general trend for the air flow to
travel toward the higher elevations (upslope). The general air flow pattern during upslope conditions
for the Denver area is typically north to south with the flow moving up the South Platte River Valley and
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then entering the canyons into the Front Range. After sunset the air against the mountain side is cooled
and begins to flow toward the lower elevations (downslope). The pattern for the Denver area during
downslope is flow moving, down the canyon of the Front Range into the Plains. This flow converges
with the South Platte River Valley flow moving toward the north-northeast.

Temperatures at Rocky Flats are moderate. On the average, daily_z_sum’r'ner maximum temperatures
range from 55 to 85 degrees Fahrenheit (°F) and winter maximum ternpetatures range from 20 to 45° F.
Extremely warm or cold weather is usually of short duration. Based on precnpltatton averages collected
between 1953 and 1976, the mean annual precipitation at the plant is approxumately 15 inches.
Approximately 40 percent of the precipitation falls during the spring, pred_ominqntly as wet snow.
Autumn and winter are drier seasons, accounting for 19 and 11 percent of the-annual precipitation,
respectively. Thunderstorms from June to August acgoUnt for about 30 percent of the total precipitation.
Snowfall, generally occurring between October and"?May, averages 85 inches per year.

1.3.4 Surrounding Land Use and Population b’enzs__:rty‘

The Rocky Flats Plant is located in a rural area. Approximgtetyg );percent of the area within 10 miles
of the Rocky Flats Plant is in Jefferson County V“The remainder is Iocated in Boulder County (40 percent)
and Adams County (10 percent). Accordmg to the 1973 lorado Land Use Map, 75 percent of this
land in 1973 was used for agriculture or was.un _,_eve;oped. Since 1973, portions of this land have been
converted to residential use, with several new‘hou ng subdivisions being constructed within a few miles
of the buffer zone. One subdmsaon is.Jocated so of Jefferson County Airport, to the northeast, and
several are located southeast of the plant (EG&G 1991 a).

i

v
l§;
i
L
I;,
|

L. A recent demograph|c=~study shows that approxtmately 2.2 million people lived within 50 miles of the
Rocky Flats Plant in 1989 (U, S. BOE 1990a). Approximately 9,100 people lived within § miles of the

Plant in 1989. -The most populous sector lies to the southeast, toward Denver. Recent population
estimates, reglstered by the Denver Regtonal Council of Governments (DRCOG) for the eight-county
Denver r tro region, have shown distinct patterns of growth during the first and second halves of the
1980s. Between 1980 and 1985 the population of the eight-county region increased by 197,890; a 2.4
percent annual growth rate /Between 1985 and 1989, a population gain of 71,575 was recorded,
representing a 1 0.pe cent_vannual increase (the national average). The 1989 population showed an
increase of 2,225 (of:'Ov.-»J_?, percent) over 1988 (DRCOG 1989).

There are 8 public schools within 6 miles of the Rocky Flats Plant. The nearest educational facility is
Witt Elementary School, approximately 2.7 miles east of the plant buffer zone. The closest hospital is
Centennial Peaks Hospital, located approximately 7 miles to the northeast.

Phase | RFi/Rt Work Plan - Woman Creek Priotity Drainage Final Dratt
Rocky Fiats Plant, Golden, Colorado Maerch 21, 1891
22608ER1.1 03-18-81/RPT/2 Page 1-8




.
{

The closest park and recreational area is Standley Lake Reservoir, approximately 5 miles southeast of
the plant. Boating, picnicking, and limited overnight camping are permitted. Several other small parks
exist in communities within 10 miles. The closest major park, Golden Gate Canyon State Park, located
approximately 15 miles to the southwest, provides 8,400 acres of general camping and outdoor
recreation. Other national and state parks are located in the mountains west of the Rocky Flats Plant,
but all are more than 15 miles away. /

Some of the land adjacent to the Plant’s buffer zone is zoned for industrial development. Industrial
facilities within 5 miles include the TOSCO laboratory (a 40-acre site located-2 miles south), the Great
Western Inorganics Plant (2 miles south), the Frontier Forest Products yar‘d"(zumiles} north), the Idealite
Lightweight Aggregate Plant (2.4 miles northwest), and the Jefferson County Aitport"and Industrial Park
(a 990-acre site located 4.8 miles northeast). Several-'tanéhes are located within 10 miles of the Plant,
primarily in Jefferson and Boulder counties. They'aré' operated to produce crops, raise beef cattle,
supply milk, and breed and train horses. According to the, 1987 Colorado Agricultural Statistics, 20,758
acres of crops were planted in Jefferson County (total Iand area of approximately 475,000 acres) and
68,760 acres of crops were planted in Boulder County (total land area of 405,760 acres). Crops
consisted of winter wheat, corn, badey, dry beans, sugar beets, hay, and oats. Livestock consisted of
5,314 head of cattle, 113 hogs, and 346 sheep in Jefferson County and 19,578 head of cattle, 2,216
hogs, and 12,133 sheep in Boulder County (Post 1989)...

1.3.5 Ecology

vegetation exists along e site’ s dralnages and wetlands None of the vegetative species present on
the Rocky Flats facnlrty have been reported to be on the endangered species list (EG&G 1991a).
Previously dlsturbed ‘areds-of the.pl -have revegetated since establishment of Rocky Flats Plant, as
' disturbance-sensitive grasses like big bluestem (Andropogon gerardii)
urtipendula).

The fauna inhabiting the Rocky Flats Plant and its buffer zone consists of species associated with
western prairie tégigns. hv,e’;'most common large mammal is the mule deer (Odocoileus hemionus),
with an estimated 100to125 permanent residents. There are a number of small carnivores, such as
coyote (Canis latrans), red fox (Vulpes fulva), striped skunk (Mephitis mephitis), and long-tailed weasel
(Mustela frenata). A profusion of small herbivores can be found throughout the Plant and buffer zone,
consisting of species such as the pocket gopher (Thomomys talpoides), white-tailed jackrabbit (Lepus
townsendii), and the meadow mole (Microtus pennsylvanicus) (U.S. DOE 1980).
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Commonly observed birds include western meadowlarks (Sturnella neglecta), horned larks (Eremophila
alpestris), mourning doves (Zenaidura macroura), and vesper sparrows (Pooecetes gramineus). A
variety of ducks (Anas sp.), killdeer (Charadrius vociferus), and red-winged blackbirds (Agelaius
phoeniceus) are seen near pond areas. Mallards (Anas platyrhynochos) and other ducks frequently nest
and rear young on several of the ponds. Common birds of prey in.the area include marsh hawks
(Circus cyaneus), red-tailed hawks (Buteo jamaicensis), ferruginous héwks (Buteo regalis), rough-
legged hawks (Buteo lagopus), and great horned owls (Bubo vir_g‘i‘hiahus) (U.S. DOE 1980).

Bull snakes (Pituophis melanoleucus) and rattlesnakes (Crotalus sp ) are the most frequently observed
reptiles. Eastern yellow-bellied racers (Coluber constrictor flaviventris) have also been seen. The
eastern short-horned lizard (Phrynosoma douglassi breviro_stre) has been reported on the site, but these
and other lizards are not commonly observed. The western painted turtle (Chrysemys picta) and the
western plains garter snake (Thamnophis radlx) are found in.and around many of the ponds (U.S. DOE{
1980). : .

1.3.6 Regional and Local Hydrogeology

The Rocky Flats Plant is located on a broad eastward-slopmg plaln of overlapping alluvial fans along
the Front Range of the Rocky Mountains.* Flgure ! -3 presents’ a generalized stratigraphic section of the
Denver Basin bedrock, and Figure 1-4 shows a Iocal stratigraphic section of the Rocky Flats Plant,
including unconsolidated depos:ts* The SUI’fICIal geology of the QU5 area is presented in Figure 1-5
(EG&G 1980c). Groundwate eccurs:under unconﬂned conditions in both the surficial units and the

conditions. A descnption of each the geolog:c units is discussed in the following subsectlons

1.3.6.1 Rocky Flats AuuC’i'um

The Rocky Flats Alluvnum is the oldest and topographically highest alluvial deposit in the Rocky Flats
Plant area (anure 1-6). The. ky Flats Alluvium was deposited by braided streams that produced a
series of coalescmg alluvial fans The alluvium is a broad deposit consisting of a topsoil layer underain
by up to 100 feet of. varymg amounts of silt, clay, and gravel. Unconfined groundwater flow occurs in
the Rocky Flats Alluvnum whlch is relatively permeable. Recharge to the alluvium is from precipitation,
snowmelt, and water losses from ditches, streams, and ponds that are cut into the alluvium. General
water movement in the Rocky Flats Alluvium is from west to east and toward the drainages.
Groundwater flow is also controlled by pediment drainages in the top of the bedrock. Groundwater
levels in the Rocky Flats Alluvium rise in response to recharge in the spring and decline in the summer,
fall, and winter. Fiuctuations in the groundwater level vary approximately 2 to 25 feet within the Plant
site vicinity (Hurr 1976). Discharge from the alluvium occurs at seeps in the colluvium that covers the
contact between alluvium and underying bedrock along the edges of the valleys. Most seeps flow
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sand ¢2: 0-10°

sand #3: 0-16°
sand #4: 0-1S°
sand 05: 0-9°e

Arapahoe Formation
250°

bassl sand: 14-37°

upper interval
407

Laramie roﬁﬂtign ‘

Alluvium

Fine-grained and
coarser sandstone

Siltstone and
claystone

Coal

Pox Hills Sandstone
so°

Fine-grained
sandstone

Silty sandstone

EG&G, 1991

1ight browm to yellovish-orunge, grayish-orange to dark
gray, poorly sorted, angular to subrounded, cobbles,
coarse gravels. coarse sands and grawvelly clsys) warying
amcunts of caliche

Claystone Siitstones, Clayey Sandstones,
light to Wediuk olive-grsy with some dary olive-black
claystone and silty claystone and at least six smppable,
light to olive-gray, very fine to medium grained,
soderately sorted fluvial sandstons intervals; weathered
istervals say be yellowed, and basal sand is often
cofglomératic . "

iystone: -

i:-olinidc, light to medium gray claystone aad siltstone
“:4nd sowe Aark gray to black carbonacecus claystone, thin
(2%) coals and thin discontimous sandstone istervals

Claystones, Sandstones and boals -

light to medium grey, fine to coarse grained, poorly to
moderately sorted. silty, immature quartzitic sandstone
with mumerous lenticular. sub-bituminous coal beds and
Sears that range from 2° thick in the upper lower
interval to ' thick at the base of the lower interval

Sandstoﬁes -

grayish-orange to light gray, calcarecus. fine grained,
+ glauconitic., feldepathic, friable sandstone

Pierre Shale and older units

U.S. DEPARTMENT OF ENERGY
Racky Flats Plant, Goiden, Colorodo

OPERABLE UNIT 5
PHASE | RFI/Ri WORK PLAN

LOCAL STRATIGRAPHIC SECTION
OF THE ROCKY FLATS PLANT

FIGURE 1-4 MARCH 1991
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intermittently. The Rocky Flats Alluvium thins and discontinues east of the Plant boundary and,
therefore, does not directly supply water to wells located downgradient of the Rocky Flats Plant.

1.3.6.2 Other Alluvial and Colluvial Deposits

Various other alluvial deposits occur topographically below and east_,o"f t_hé Rocky Flats Alluvium in the
drainages of the Rocky Flats Plant. Colluvium (slope wash) mantlesythe’fvalley side slopes between the
Rocky Flats Alluvium and the valley bottoms. The colluvium is a: product of mass wasting that collects
on the sides and at the base of hills and slopes. These depos:ts tend'to be poorly sorted mixtures of
soil debris from bedrock clay and sand, mixed with gravel and-cobbles derived from__the older alluvium
which caps the hilis and ridges (Hurr 1976). The colluyiuvm:’varies from a few inchés to several feet in
thickness and rests on bedrock and other alluvial matérial. In addition to the colluvium, remnants of
younger terrace deposits including the Verdos, Slocum, and Louviers alluvial deposits occur occasionally
along the valley side slopes. Recent valley fill a!luviUm occhs in the active stream channels.

Unconfined groundwater flow occurs in these surficial dé"po:s‘it"*'s Recharge occurs through precipitation,

infiltration from streams during periods of surface water runoff, and by seeps discharging from the Rocky
Flats Alluvium. Discharge occurs thréugh e\)ébétranspiration and by seepage into other geologic
formations, subcrops, and streams. The. dlrectlon of groundwater flow is generally to the east and
downslope through colluwal materials, and then. along the course of the stream in valley fill matenals

sbeneath the plant Geologlc characterization of the Arapahoe Formation beneath Rocky
Flats mdscates sandstones occur in stream channel-shaped structures. Formation thickness varies but
maxnmum thlckness is approximately 270 feet (Robson et al. 1981a), and the unit is nearly horizontal
beneath the plant (less than'2° dip) (EG&G 1990g and 1990e). Predominantly claystones, which were
deposited as overbank deposrts comprise the Arapahoe Formation. The sandstone in the upper
Arapahoe Formation was  deposited by a complex system of meandering streams flowing generally west
to east off the Front Range. The lower Arapahoe sandstones were deposited by braided stream
systems. These occasional lenticular sandstone units in the Arapahoe Formation are composed
predominately of fine-grained sands and silts, and their hydraulic conductivity is equivalent to or less
than that of the overlying Rocky Flats Alluvium. The Arapahoe Formation described by earlier RFI/RI
studies contains more clay and silt than typically described for other areas within the Denver Basin.
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There is a similarity of the siltstones and claystones beneath Rocky Flats of those of the Laramie
Formation.

The Arapahoe Formation is recharged by groundwater from overlying surficial deposits and infiltration
from streams. The main recharge areas are under the Rocky Flats Alluwum although limited recharge
from the colluvium and valley fill alluvium likely occurs along the stream valleys (U.S. DOE 1990a).
Recharge is greatest during the spring and early summer, when- ramfall and stream flow are at a
maximum and water levels in the Rocky Flats Alluvium are high. Groundwater movement on a regional
basis is from west to east, in the Arapahoe Formation, although the groundwater flow regime in the
bedrock has generally not yet been characterized. Reglonaﬂy, groundwater flow in the Arapahoe
Formation is toward the South Platte River in the center of the Denver Basin (Robson et al. 1981a).

1.3.6.4 Laramie Formation and Fox Hills Sandstone

The Laramie Formation underlies the Arapahoe EéérmgtiOn and is a continental deposit composed of a
thick upper claystone unit and lower sandstone unit and’ coal interval. The claystone is greater than 700
feet thick and is of very low hydraulic col e"U.S. Geological Survey (Hurr 1976)
concluded that Plant operations will not.impa any units belowt 6 upper claystone unit of the Laramie
Formation. ;

The Iower sandstone unit of th Laramne Formanon which is approxnmately 90 feet thick, and the

Rocky Flats Alluvium. The steeply pping ‘beds of these units west of the plant (approximately a 50°
dip) quickly flatten to the east (less than 2° dip) (EG&G 1990g and 1990e). Recharge to this aquifer
occurs along the.rathe muted eutcrop area exposed to surface water flow and infiitration along the
Front Range (Robson etal. 1 81 b). ./
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2.0
PRELIMINARY SITE CHARACTERIZATION

Ten Individual Hazardous Substance Sites (IHSSs), geographically located along or within the drainage
areas of Woman Creek (Figure 2-1), have been designated as Operable Uhit 5 (OUS5). These IHSSs are
identified in the Environmental Restoration Interagency Agreementf(lAG) dated January 22, 1991, as
the Original Landfil (IHSS 115), Ash Pits, Incinerator area, and Concrete Wash Pad (IHSSs 133.1
through 133.6), Detention Ponds C-1 and C-2 (IHSSs 142.10 and’ 142, 11) and a Surface Disturbance
(IHSS 209). Ponds C-1 and C-2 are the only IHSSs located on Woman Creek:-.The remaining eight
IHSSs are located along the banks and/or upland areas.that drain into Woman Creek or into the South
Interceptor Ditch (SID). In addition to these ten IHSSs, a surface disturbance south of the Ash Pits
(IHSS 133) will also be investigated in the Phase | dUS investigation.

The initial step in the development of the OU5 work plan was a review of existing information. Available
historical and background data for each IHSS were co!l”‘ected‘through a literature search, which included
references at the Rocky Flats Public Fteadmg Room and vanous hbranes within the Rocky Flats Plant,
and a review of the RFEDS. Informatlon concermng exrstmg alluvial and bedrock groundwater
monitoring wells within the Woman Creek dramage have b v collected for this work plan (Table 2-1).
Personal communications with plant personnel were ‘also used as a source of information during the
background data review so that each IHSS could ;be better described.

The ten IHSSs are dlscussed in detarl m the followmg subsectlons The location and description of each
IHSS, the history of use, surface dramage nature of contamination, previous investigations conducted
at or near the individual IHSSs, geotogy; and hydrology are discussed. The Ash Pits, Incinerator, and
Concrete Wash Pad are grouped together in the following discussions, as are Ponds C-1 and C-2, since

these units have mterrelated and srmrlar hlstones The areal extent and boundary of each IHSS is based

of the unrt The boundaries for each IHSS in this work plan are the same as those established in the
IAG except ‘for the Original Landfrll (IHSS 115) and the Surface Disturbance (IHSS 208). The southern
boundary of the Ongmal Landfill has been extended approximately 150 feet toward the south across the
SID based ona site reconnaissance. The Surface Disturbance boundary was extended to the north and
southwest based on a site reconnaissance and aerial photographs. Where previous investigations have
been conducted at or near a unit, some of the analytical data are included for reference in the following
sections. The inclusion of these data is for informational purposes only. No conclusions are made in
this work plan regarding the presence or absence of contamination based on these data. The geology
of each IHSS is based on the lithology of nearby wells, personal communications with EG&G personnel,
and the Draft Geologic Characterization Report prepared by EG&G (EG&G 1990g). In addition to the
review of each IHSS, a conceptual model for each IHSS or similar IHSSs was then developed based
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" TABLE 2-1
I ALLUVIAL AND BEDROCK GROUNDWATER
WELLS IN THE VICINITY OF OPERABLE UNIT NO. 5
i
Well Ground Total Depth  Formation = Depth to Depth to
Number Status Surface (feet) Completed  Bedrock Bottom of
I Elevation In S Screen
B402689 1 6045.40 5.85 Qf 280 2.55-3.28
I 1474 2 5993.30 5.74 < h
‘ 5686 1 5977.16 9.60 — 2.60-9.60
I 5786 1 5950.77 6.75 évf 2.50-6.50
7086 1 5929.79 .90 T ovf 7.0 2.36-7.90
I 0481 2 5944.30 541 "
PA16889 3,4 6017.4 252 G 20.20 15.86-20.27
I) P416789 3,4 6027.80  28.20 26.40 22.48-26.90
- P416589 34 6041200 30.50 27.04-31.0
I P416489 3,4 6048.50 25.20 21.27-25.70
P416389 4 6055.40 29.80 25.69-30.10
; B405289 10.30 41.24-45.67
I l B405189 8.20 13.20-22.69
B405889 6.50 36.04-45.50
I o B402189 7.50 13.5-22.90
& B405989 6.20 2.80-6.70
Is B401989 20.50 - 6.55-21.00
§ B302089.” 13.50 3.85-13.30
I 5886 3.0 1.50-3.50
: 4886 70.0 191.99-207.07
I . B301889 Qe 22.30 13.16-22.60
" B304789 1 s867.50 39.14 Kel 22.90 27.90-37.57
I 6486 1 5834.48 9.0 Qvf 8.80 3.41-9.0
{ 6586 1 5782.75 8.0 Qvf 7.10 2.50-8.0
I 1674 1 5767.50 5.41 -
3087BR 1 5811.87 16.0 Kss(u) 16.0 85.79-94.35
IE Phese | RFI/R Work Plan - Woman Cresk Prierity Drsinege Finel Draft
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TABLE 2-1
{Continued)

ALLUVIAL AND BEDROCK GROUNDWATER
WELLS IN THE VICINITY OF OPERABLE UNIT NO. 5

Well Ground Total Depth  Formation Depth to Depth to
Number Status Surface (feet) Completed .~ Bedrock Bottom of
Elevation In -~ 7 Screen

2987 1 5812.42 20.50 Qe _19.80 3.50-20.30
1487BR 1 5855.0 2430 Kssw) 520 19.0-24.05
6386 1 5900.40 15.50 Qe 14.80" 3.80-15.25
6286 1 5897.54 35.19 . “Kss(w) 22.0 25.22.35.19
4787 1 5882.72 7._50  C Qe 7.0 3.50-7.25
4887 1 5909.94 1030 - Qe 9.80 3.50-10.05
0487 1 5909.79 1970 . Qe 19.50 3.51-19.47
0287 1 5930.56 , 8.75 3.22-9.08
6986 1 52119 140 Qe 13.30 3.0-14.0
0887BR 1 5919.70 ' o ““Ksstﬁ) 8.70 84.0-89.02.
5986BR 1 Qc 29.50 20.10-27.30
5986 2 Kss(w) 7.50 19.0-28.0
0387BR 1/ Kss(u) 20.0 102.80-107.75

. . . - - .

Source (EG&G 1990d) -

NOTES:

Key to Well Number:

Ke); to Status

Prefix P -

/1 - Active
2 - Inactive

1989 well within plant security area
Prefix B - 1989 well in the Buffer Zone
Suffix BR - Bedrock well prior to 1989

3 - Borehole Sampled
4 - Observation Well

Key to Geologic Strata: Qvf
Qrf

Qc

Kcl

Kss(u)

Kss(w)

Phase | RA/RI Work Plan - Woman Creek Prierity Dreinage
Rocky Flats Plant, Golden, Colorsdo
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Valley fill alluvium

Rocky flats alluvium

Colluvium

Bedrock Claystone

Bedrock unweathered sandstone
Bedrock weathered sandstone
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on the existing data for each. These models identify and describe contaminant sources, potential
migration and exposure pathways, and receptors.

Also discussed in the following section is the Woman Creek drainage system adjacent to the plant site.
Woman Creek is the drainage system that provides a common physical setting for all the IHSSs in OUS.

2.1 WOMAN CREEK

The Rocky Flats Plant is geographically located on a plateau and is bounded on the south by the
Woman Creek drainage (Figure 2-1). Woman Creek flows from west to east: through the Rocky Flats
facility and into Standley Lake Reservoir and Mower Reservoir about 1% miles fromthe facility’s eastern
boundary (Figure 1-2). Woman Creek originates near Coal Creek approximately 1% miles to the west
of Highway 93. Near the west boundary of the plant facility, within the buffer zones, Woman Creek
crosses under the South Boulder diversion canal. The canal cross over is constructed of wood and
presently contributes water to Woman Creek due to I,aakagg. Other waters which enter into Woman
Creek within the buffer zone include upstream runoff ahd..yvat'e:k_yeleased from the Rocky Flats Lake.
Water is released from Rocky Flats Lakes into Woman Creék--b_:_y_i..'ia local rancher as part of his water
rights agreement. This flow is diverted out-of Woman Creek to Mower Resewoir below Pond C-2.

The natural drainage of Woman Creek has been somewhat modified in the QU5 area by the construction
of Ponds C-1 (IHSS 142. 10) and-€-2 (IHSS 142. 11) and the SID south of the plant site. Currently,
Woman Creek flows eastward through OUS in s:natural stream channel to Detention Pond C-1
(IHSS 142.10) (Figure 2- 1) The purpose of De;anncn Pond C-1 is for stormwater management and for
sampling and monltoring of the water-upstream’ in Woman Creek. Water is rarely retained within this
pond as the outlet or gate is USually open and the water is allowed to flow through the pond. The water
consequently flows in.its natural channel until just west of Pond C-2 where it is diverted around Pond
C2bya dwers;on canal, Downgradnent and to the east of Pond C-2, approximately two thirds of the
water is dlverted from Woman ueek's main channel into an unnamed ditch to Mower Reservoir. The

remammg ﬂow continues to ﬂow downstream in Woman Creek and into Standley Lake Reservoir.

In 1980, the SID was constructed upslope (to the north) of Woman Creek (Figure 2-1). The SID was
built to intercept surface runoff from the plant site. A berm was constructed on the downslope side of
the SID to contain the water flowing in this ditch. Since construction of the SID in 1980, Woman Creek
has not received runoff directly from the southern part of the plant facility. Surface water flow in the SID
is intermittent and usually occurs only following precipitation events or snow meit. When flow is low,
water tends to pond in several areas of the ditch. The SID begins approximately 200 feet east of the
Ash Pits and runs for almost 2 miles to Detention Pond C-2 (IHSS 412.11) (Figure 2-1). Just upslope
of Pond C-2, the water flowing in the SID crosses over Woman Creek and flows into Detention Pond

Phase | RFI/Ri Work Pian - Woman Creek Priority Drainage Fine! Draft
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C-2. As-built drawings for Pond C-2 are presented in Appendix A of this work plan. In Pond C-2, the
water is sampled and analyzed monthly and discharged according to a National Pollutant Discharge
Elimination System (NPDES) permit (Permit Number CO-0001333). The water discharged from Pond
C-2 is pumped via pipeline to the Broomfield Diversion Ditch, which carries the water around Great
Western Reservoir into Big Dry Creek. Prior to construction of this plpehne in August 1989, surface
water from Pond C-2 was discharged to Woman Creek.

The Woman Creek drainage is included in the Plant-wide Radioa’btive lya\vmbi‘ent Air Monitoring Program
(EG&G 1991b). Monitoring stations for this program are sho‘Wp*bn Figure 2-1.

2.2 ORIGINAL LANDFILL (IHSS 115)
2.2.1 Location and Description

The Original Landfill is located within the buffer zone just sduth of the Rocky Flats Plant security area
and south of the west access road (Figure 2-2). It is Iocated 250 feet north of Woman Creek on a
moderately to steeply sloping south- facmg ‘hillside. The boundary of the landfill has been determined
principally from historic aerial photographs and from the operatlonal history of this unit. The landfill is
approximately 240,000 square feet (5.5 acres) (Flgure 2-2)... The southern boundary of this IHSS has
been extended farther south for the purpose.of this.work plan since it is now believed that wastes may
be south of the SID. Elevations-of-this IHSS Pra_ng"eﬁ from about 5,980 feet to 6,040 feet.

2.2.2 History

wastes are buned in the Iandfm mcludlng such things as solvents, paints, paint thinners, oil, pesticides,
and cleaners (Rockwell 1988) . These wastes were not considered hazardous prior to 1968, when they
were placed in the landfill. The landf;ll also received beryllium and /or uranium wastes and may originally
have been. used asa graphrte dump It is reported that ash containing an estimated 20 kilograms (kg)
of depleted uranium:. (.S, DOE 1986b), produced when 60 kg of depleted uranium were inadvertently
burned, was buried- vvyrthin f_the landfill. Small quantities of various other chemicals are also believed to
be buried within the landfili (Rockwell 1988). In a previous report, several sealed drums were reported
to have been present on the north side of the landfill based on an interpretation of a 1969 aerial
photograph (Rockwell 1988). In 1978, the surface over the entire landfill appeared very hummocky. A
letter, dated August 23, 1979, from Rockwell International to DOE, stated that hot spots containing
depleted uranium were uncovered in the landfill. All hot spots were removed from the landfill in one box
of soil during July 1979 (Rockwell 1979). By 1980 the SID had been built across the southern tip of the
landfill.

Phase | RFI/RI Work Plan - Woman Creek Priority Drainsge Finsl Draft
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An evaporation/settling pond, that was used for backflushing sand filters from the water treatment facility
(Building 124), was located approximately 25 feet southwest of the present surface water location SW-
37(Rockwell 1988) (Figure 2-2). This pond was visible in a 1955 aerial photograph, but by 1964 this
pond was no longer present and the area had been covered by fill. Several other activities at the landfill
are apparent from aerial photographs of the area (U.S. EPA 1988b). A'surface disturbance area east
of the landfill was active in the 1964 aerial photograph (Figure 2:2)." Little documented historical
information is available concerning this area; however, this area may have served as a storage yard for
pipes and scrap metal. In addition, soil appears to have been placed in this area as substantial mounds
of debris are noted in this area in the 1969 and 1971 aerial photographs (U.S:-EPA 1988bh).

The landfill was closed with a soil cover; however, a botfom liner was not installed. Details of the
construction of the surface cover are not available, nor is the year the cover was installed. A few years
ago, the slope on the south side of the landfill was regraded.to correct sloughing and erosion-related
problems. The surface of the landfill is currently hummocky and irregular.

Two 3-foot-diameter corrugated metal pipes protrude from the_landfill (Figure 2-2). No flow was
observed from these pipes during several site visits in 1990. ‘The'west pipe appears to be connected
to an abandoned storm drain constructed with ‘5"‘0“ vitrified clay pipe (Rockwell 1988). The pipe to
the east is reported to be connected to a 86-inch-reinforced-concrete pipe, which is connected to the
footing drains of Building 460 and possibly"several"'drainage pipes on the plant site (U.S. DOE 1987).
Currently, the surface outfall of this pipe does not appear to be connected to a drainage pipe. In July
1986, after a major ralnstor"' . epage began emerglng from the Original Landfill (U.S. DOE 1987). This
seepage was subsequently traced: to the- eastem most pipe. The SID was enlarged shortly after the
seepage was recogniged?-:a.: unng a'site-visit. in February 1988, water was heard flowing within this
eastern pipe (Rockwell 1988 n addmon a berm structure was constructed south of the SID to prevent
surface runoff from. crossm e SID during a major storm event. A containment embankment was
constructed near the: easternvmost outfall pipe to stabilize the irregular and hummocky surface that
existed at. the.landfnll, howev::é details of this construction are not available.

2.2.3 Surface Drainage

The upslope area that drains across the Original Landfill (HSS 115) is small with downslope flow coming
principally from south of the west access road (200 feet to the north of the Original Landfill). Surface
runoff across IHSS 115, therefore, is minimal, with runoff from this IHSS flowing downslope to the south
where it empties into the SID (Figure 2-2). The moderate to steep slope of the landfill typically results
in relatively rapid flow of surface water across this unit and limits the amount of ponding that occurs.
The SID is located approximately 300 feet upslope of Woman Creek and collects almost all of the
surface runoff from the landfill (Figure 2-2). Water in the SID flows eastward to Detention Pond C-2
(IHSS 142.11) approximately 1% miles to the east (IHSS 142.11, Section 2.4).
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2.2.4 Nature of Contamination and Previous Investigations

Chemicals that may have been placed in this landfill include commonly used solvents, such as
trichloroethylene, carbon tetrachloride, tetrachloroethylene, petroleum distillates, 1,1,1-trichloroethane,
dichloromethane, benzene, paint and paint thinners. Metals such as beryllium, uranium, lead, and
chromium may also be present (Rockwell 1988). Accurate records of any further wastes placed in this
landfill are not available and no additional site-specific investigations have taken place except for a
gamma radiation survey that was recently conducted over th¢.~léndfill by EG&G. The results of this
study are still in progress.

To provide some background data for this area, analytical results from groundWater samples collected
in monitoring well 7086 during 1989 were reviewed. This well is located downslope of the landfill and
just north of Woman Creek (Figure 2-2). The max_imum concentration detected for most analytes has
been tabulated and can be found in Table 2-2. 'lj_h'ésef‘data were obtained from the RFEDS. Most of the
analytical data have not yet been validated; consed’Ueg_tly, 'th_ere are uncertainties in the unvalidated data.
Volatile organic compounds (VOCs) have been detected by a Photoionization detector (PID) in the head
space of wells 7086 and 5786 immedxater after removal v__»f the protective well cap. Organic
concentrations measured by the PID ranged between 10 and 20 ppm (Rockwell 1988).

2.2.5 Geology and Hydrology

ndfill has been charactenzed from the information obtained from nearby

monitoring wells and by th eneral knowledge ot the geologic setting of the Rocky Flats site. Six
groundwater monitoring we 181 5786, B416689, P416589, and P416489) have been installed
near the Original Landfill (Flgure 2 ). However":'there are no wells within IHSS 115, so specific data on
the geology and hydrogeoiogy beneath the landfill are lacking.

The geology near the Original

A north-to-south cross sectlo through" the Original Landfill area is shown in Figure 2-3. The three
geologic units that are preseﬁt Eeneath the Original Landfill are colluvium, Rocky Flats Alluvium, and the
Arapahoe Formation. The nature and thickness of these formations beneath the landfill area are
unknown as the nearby mqri:‘itgi;ing wells are located on the plateau above the Original Landfill or along
the Woman Creek.dra'inaéq,fﬂ'l’he erosion and depositional processes in these two areas are different
from the sloping area Whgr'é the Original Landfill is located. Therefore, the thickness and depth of these
formations beneath the landfill can only be estimated. In the following subsections each of the three
formations present (colluvium, Rocky Flats Alluvium, and Arapahoe Formation) and the hydrogeology
near the landfill are discussed. :
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TABLE 2-2

MAXIMUM CONCENTRATIONS IN GROUNDWATER SAMPLES
COLLECTED FROM WELL 7086 IN 1989

Analyte

‘Radionuclides

Metals

Americium-241

Gross Alpha

Gross Alpha (Filtered)

Gross Beta

Gross Beta (Fiitered)

Tritium

Strontium-90
Uranium-235
Uranium-238

Iron
Magnesium
Manganese
Strontium
Sulfate
Selenium
Zinc
Mercury
Barium

otassium

Concemr‘ation3 Ci/l

0.003 = 0.004
82 . +. 28
16~ = 07
67z 3.4
17.2 .+ 3.2
270.0
0.3 £ 03
004 == 007
003 == 006
Concentration*(mg/l)
0.475'

9.9831

0.2922

Concentration’ i

Concentration’_(mg/I

16.7

3.520'
54.3'
186.0

285.0

3.0

Concentration’ (ma/!

Note:

'Concentration validated
ZConcentration is acceptable with qualifications
3potential applicable or relevant and appropriate requirements for

OUS5 are presented in Section 3.0.

Source: (EG&G 1990d)
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Colluvium

Colluvial deposits are thought to exist beneath the Original Landfill based on their presence on similar
sloping areas of the Rocky Flats facility. The colluvium is typically deposited by siope wash and
downslope creep of the Rocky Flats Alluvium and/or the Arapahoe Formation. These deposits tend to
be poorly sorted mixtures of soil and debris from bedrock clay and sand iﬁixed with gravel and cobbles
of the alluvium. The thickness of colluvium beneath the landfill is unknown but the colluvium and the
Rocky Flats Alluvium are likely to be less than 25 feet thick. A comblned thlckness isopach map of the
colluvium and Rocky Flats Alluvium is shown in Figure 2-4.

Rocky Flats Alluvium

The Rocky Flats Alluvium consists of multicolored pooriy sorted gravelly sandy clays to gravelly clayey
sands with subangular grains and scattered cobblesrf‘:‘:';_This unrt is the oldest and topographically highest
alluvial deposit at the Rocky Flats Plant. The RoCky Flats Alluwum unconformably overlies all the older
bedrock formations. The Alluvium generally slopes to thg_» east,_,::i_(Hurr 1976).

The thickness of the Rocky Flats Alluv:um below the- Ongmal Landfill is unknown; however, this unit is

likely to be approximately 20 to 25 feet" thlck based on, h thnckness of the Rocky Flats Alluvium in
monitoring wells P416489 and P416589 north ot fandfill.”

Arapahoe Formation

The Arapahoe Formation encount 1 wells>adjacent to the Original Landfill is a fairly uniform
yellowish-orange to light ollve-gray £ ays one that is weathered near its top. The depth to this formation
in the vicinity of the Original Landfill varies, but generally becomes shallower to the south toward Woman
Creek drainage.in nez rby wells the Arapahoe Formation has been encountered from 6 to 30 feet below

the ground surf

The uppermosi' ‘éqg_frfé'r: béneéth the landfill is likely to be colluvium and possibly Rocky Flats Alluvium.
The groundwater level.is probably between 10 to 20 feet below the ground surface in this area and
under unconfined conditions. Fluctuations inthe groundwater level occur on a seasonal basis (Rockwell
1988).
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The hydraulic gradient in the colluvium and Rocky Flats Alluvium aquifer beneath the Landfill is to the
southeast (Figure 2-5). This groundwater gradient is principally controlled by the erosional surface of
the underlying Arapahoe Formation. Generally, in steeply sloping areas of the site, such as the area of
the Landfill, the groundwater in the Rocky Flat Alluvium and colluvium flows downslope along the fairly
impermeable surface of the underlying Arapahoe Formation until it reaches Woman Creek. At Woman
Creek the hydraulic gradient changes to the east and parallels the Wbmén Creek drainage.

The lithology of the Arapahoe Formation beneath the landfill, if similarto the lithology encountered in
upgradient and downgradient wells near the landfill, is a claystone ’and?_ is faily impermeable.
Groundwater in the overlying alluvium is thus not expected to-migrate significéhtl.y,_downward into the
Arapahoe Formation. However, within the uppermost section of the Arapahoe Formation, as observed
at several locations beneath the Plant Site, subcroppiﬁg sandstones have been encountered. Further
characterization of the lithologic nature of the bedrock beneath this IHSS, is therefore, needed.

2.3 ASH PITS 1-4 (IHSSs 133.1, 133.2, 133.3, 133.4); INCINERATOR (IHSS 133.5),
AND CONCRETE WASH PAD (IHSS 133.6) .

There are six IHSSs discussed togethei:vi'n tﬁ’é"following subsections (four Ash Pits, the Incinerator and
the Concrete Wash Pad). These six IHSSs have: been grouped together because of their proximity to
each other and interrelated histories. 5 4

2.3.1 location and Descriptnon :

The Incinerator, Ash Pits:: an"d Concrete Wash Pad a‘re located south-southwest of the main security area
locations of these lHSSs are deflned from historic aerial photographs. The Incinerator, which had a10-
to 20-foot stack,.was located along the plant’s original west boundary, off the west access road. The
Ash Pits are. Iocated tothe east and Concrete Wash Pad to the southwest of the Incinerator. Ash Pits
1,2,3, and 4 (IHSSs 133.1, 133 2, 133.3, and 133.4) are approximately 8 feet wide by 150 feet long and
3 feet dée ~However, these Ash Pits may be larger as the exact boundaries and dimensions of each
unit are somewhat undefmed (U S. DOE 1987). The four Ash Pits are located on a relatively flat surface
and are currently covered by tall grasses (Figure 2-6).

The Incinerator area (IHSS 133.5) occupies approximately 4,000 square feet and the Concrete Wash Pad
(IHSS 133.6) covers an area of about 33,000 square feet. These two IHSSs are located west of the four
Ash Pits. The Concrete Wash Pad has an extremely irregular hummocky surface that slopes gently to
the south toward Woman Creek.
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The distance from these IHSSs to Woman Creek varies from about 25 feet to 630 feet with the Concrete
Wash Pad being the closest to Woman Creek (Figure 2-6). A steep slope is present just north of the
Ash Pits and the incinerator area. A dirt road crosses Ash Pit 3 (IHSS 133.3).

2.3.2 History

The Incinerator (IHSS 133.5) was used to burn general plant waste‘s' between the 1950s and 1968.
Depleted uranium is also believed to have been burned in the incinerator (Rockwell 1988). A review of
aerial photographs revealed that the Incinerator was removed by 1971 and the entire area was beginning
to revegetate (U.S. EPA 1988b). Ashes from the Incinerator were placed into the 'Ash Pits (IHSSs 133.1
through 133.4) or were pushed over the side of the hill into the Woman Creek drainage and/or onto the
Concrete Wash Pad (IHSS 133.6) (Rockwell 1988). Following the shutdown of the Incinerator after 1968,
the Ash Pits were covered with fill (Rockwell 1988); however, information about the material used in the
construction of the cover is unavailable.

The history of the Concrete Wash Pad has not been as well documented as the Ash Pits or Incinerator
area. |t appears that thrs area was used to dlspose of waste concrete from the concrete trucks involved

down in this area after delivering concrete

2.3.3 Surface Drainage

A steep slope is present north of these six IHSSs and surface runoff from these units is toward the
south. The upslope area: that contnbutes runoff to these IHSSs is not very large since drainage north
of the access road is mtercepted by a ditch along the road. Consequently, only a small amount of
runoff crosses these units (Flgure 2-6) The soils which cover these IHSSs probably limit contact of
surface water- wrth the mate ials that may be present. The surface runoff from these IHSSs flows into
Woman Cre to the sout,_ The SID originates approximately 200 feet east of these IHSSs and
therefore’ does not divert any  of the runoff coming from these units. The runoff from these IHSSs, after
drarmng mto Woman Creek‘ ows into Pond C-1 (IHSS 142.10). The water is sampled and analyzed
from this pond on ‘a monthly basrs however, the water is usually not detained within the pond but
allowed to flow downstream into Woman Creek.

2.3.4 Nature of Contamination and Previous Investigations

The history of the Ash Pits, Incinerator area, and Concrete Wash Pad is not entirely known because few
records were kept of their operations. It is, known, however, that general combustible wastes from the
Rocky Flats piants facility were burned in the Incinerator along with an estin-ated 100 grams of depleted
uranium (Owen 1973). The ashes from the Incinerator were disposed in the Ash Pits. At the Concrete
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Wash Pad Area (IHSS 133.6), potentially contaminated materials consist of concrete debris and
occasional ashes from the Incinerator that were reported to have been pushed over the side of the hill
onto the Concrete Wash Pad area (Rockwell 1988).

A rayscope survey was conducted over Ash Pit 3 (IHSS 133.3) prior to 1973 and the results of this
survey detected metals (type unknown) (U.S. DOE 1987). No documentation exists as to whether the
other ash pits (IHSSs 133.1, 133.2, and 133.4) had a rayscope survey.done over their surfaces.

Groundwater samples collected from monitoring well 5686 d'urin'g 1989 provide some groundwater
quality data for this area. This well is located between the.Ash Pits and, Woman Creek (500 feet
downgradient of IHSS 133.3) (Figure 2-6). The maxnmum concentratlon for the. analytes tested have
been tabulated in Table 2-3. 4

2.3.5 Geology and Hydrology

The geology near and beneath the Ash Pits and Incmerator area (IHSSs 133.1 through 133.5) is likely
to be similar to the geology that underiies the Ongmal Landfﬂl Iocated 500 feet to the east and on the
same sloping hillside (see Subsectlon 225) “The- -geologic units present in this area include the
colluvium, Rocky Flats Alluvium, and the Arapahoe Formation: For a detailed lithologic description of
each of these rock units, see subsection 2, 2.5 i e thlckriess of these geologic units near this area is
unknown since the three closest monitoring wells -3( 474, 5686, and B402689) have been drilled within
the Woman Creek drainag ‘itself and thus enc 5 ,:ntered somewhat different geologic conditions.
However, the colluvium af its Alluvnum have been estlmated to be less than 20 feet in thns
area based on an iso i
Landfill (Figure 2-4).

area since thﬁ nit is cl ser to the Woman Creek drainage. The geology within the Woman Creek
drainage. consusts of approximately 2 to 8 feet of valley fill alluvium overlying the Arapahoe Formation.
Valley fill alluvmm a few feet thiek was encountered in well B402689, located approximately 1,000 feet
upgradlent (west) f the Concrete Wash Pad within the Woman Creek drainage area. The valley fill
alluvium in this well» descnbed as an unconsolidated dark brown gravel. The Arapahoe Formation is
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MAXIMUM CONCENTRATION DETECTED IN GROUNDWATER SAMPLES

TABLE 2-3

COLLECTED IN WELL 5686 IN 1989

Analyte

Radionuclides
Cesium
Gross Alpha
Gross Beta
Tritium
Plutonium - 239
Strontium - 80
Uranium - 235
Uranium - 238

Metals
Antimony
Arsenic
iron
Magnesium
Manganese
Strontium
Aluminum
Copper
Barium
Calcium
Sodium

Organics S d ;
Tetrachloroethylene:

Anions and_Cations

-‘Carbonate Hydrogen

Chloride ™

" Nitrate/Nitrite

.. Potassium
: S,ylfate

Indicator .. '
Total Dlssolved Solids

Q_qncgntratlon {pCi/l)
0.17 + .0.48

10 -+ 10
42 - * 26
270.0° - o
0.004" + 0.007 -
056 + 044
013 x 027
7013 = 027
Concentranon mq/i
. 70.0577%
., 0.0256°

Concentration® I
5.0

Concentration® (mg/l)
99.7

51.4'
0.07'
1.35°

20.4'

Concentration® {mg/!
2007

Note:

Source;

' Concentration validated

2 Concentration is acceptable with qualifications
% Potential applicable or relevant and appropriate requnrements for OUS are presented in

Section 3.0

(EG&G 1990d)
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a grayish-orange slightly silty claystone, that is calcareous. Beneath the northern part of the Concrete
Wash Pad, colluvium/Rocky Flats Alluvium may exist because this area is close to the sloping hillside
where these units are present.

There are no wells immediately adjacent to or on IHSSs 133.1 through 133.6, so specific hydrogeologic
data beneath this area is lacking. Based on the lithology of wells in the vicinity, however, it is estimated
that the uppermost aquifer underlying these I[HSSs is the colluvium/Rocky Flats Alluvium and valley fill
alluvium. Groundwater occurs 4 to 8 feet below ground surface (RockWell 1988). Groundwater flow
direction near these IHSSs is probably toward the Woman Creek drainage. Adjacent to Woman Creek,
the flow direction changes to the east, similar to the Woman Creek flow direction (Figure 2-5). The
Arapahoe Formation which underies these surficial units has not been characterized in this area.
Therefore, the lithology of the Arapahoe Formation would need to be determined to evaluate possible
hydraulic communication, if any, between the bedrock and -uppermost aquifer.

2.4  PONDS C-1 AND C-2 (IHSSs 142.10 AND 142.11)
2.4.1 Location and Description

Ponds C-1 (IHSS 142.10) and C-2 (IHSS 142.1 1) are located along Woman Creek, southeast of the main
security area of the Rocky Flats Plant and within the Buffer Zone (Figure 2-7). These ponds are
approximately 2,000 feet apart, with.Pond C-1-to the west of Pond C-2. The estimated capacities for
Ponds C-1 and C-2 are approximately 750,000 gallons and 22,480,000 gallons, respectively. The as-built
plans for Pond C-2 are‘in Appendix A (EG&G 1991c). No as-built drawings exist for Pond C-1. A
description of how ttjése' ponds interact with_tﬁe Woman Creek surface water flow is contained in
Section 2.1.

242 History .

The C-series Detention Ponds are used primarily to capture and control surface water runoff from the
plant’s fécilitié”s-and from Woman Creek. Filter backwash water from the water treatment facility was
discharged to onhd'C‘-1 v(I"HSS 142.10) between plant start-up in 1952 and December 21, 1973 (U.S.
DOE 1980). In additiqn, the cooling tower blowdown water was discharged to Pond C-1 until the latter
part of 1974. In the eédy"i9703, the plant operations were changed and Pond C-1 was used principally
to manage the surface water runoff in the Woman Creek drainage.

Pond C-2 (JHSS 142.11) was constructed in 1980 to detain runoff water from the SID (see Section 2.1).
The water in Pond C-2 is monitored monthly and discharged periodically. The discharged water is
treated by an activated carbon treatment facility and pumped via pipeline toward Great Western
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Reservoir, where the water is diverted around this Reservoir by the Broomfield Diversion Ditch. The
Broomfield Diversion Ditch empties into Big Dry Creek. The discharge from Pond C-2 is regulated by
an NPDES permit (Permit Number CO-0001333). The last time Pond C-2 was discharged was in June
1990. Currently, the pond (as of January 1, 1991) is about 25 percent full, containing approximately 5.7
million gallons.

2.4.3 Surface Drainage

The surface drainage system into Detention Ponds C-1 and C-2 _ha‘s already been discussed in Section
2.1. Detention Pond C-1 receives surface water from Woman Creek with little runoff received from the
plant site. Pond C-2 receives the runoff from the southern plant facilities via the SID.

2.4.4 Nature of Contamination and Previous Investigations

Several studies have been conducted pertainirig to the analyses of water and sediment samples from
Detention Ponds C-1, C-2, and along Woman Creek’ draiﬁage Included in these studies was a 1970
study conducted by the EPA (U.S. EPA 1970) a 1980 study by. D. Paine on plutonium in freshwater
systems at Rocky Flats (Paine 1980),: and a'1986 study conducted as a requirement for a RCRA Part
B - Operating Application (U.S. DOE 19860) “in addmon analytlcal results from surface water samples
collected in Ponds C-1 and C-2 and at three Iocatlons ‘along Woman Creek during 1989 have been
summarized as part of this work plan. '

The study conducted in F s 70 involve&at\hé analyses of radionuclides in a water sample and
bottom sediment sample collect__, in Woman.. Cl;eek near Indiana Street (U.S. EPA 1970). Bottom
sediment samples were collected by scraping. the bottom area below the water line with a hand trowel.

Grab samples of water were'": ollected in 1-gallon plastic containers with 2 to 5 gallons collected per
sample. Radionuclides detected in he water samples included gross alpha (0.9 pCi/l), Sr-89 (0.5 pCi/l),

Sr-90 (0.4 pCI/l) total" alpha radlation (<0 1 pCi/l), and uranium (2.2 ug/l). No analyses were done for
tritium. Radlonuchdes detected in the bottom sediment included gross alpha (9.0 pCi/gram dry weight),

total alpha radlatlon (4.8 pC gfam dry weight), plutonium-239 (0.23 pCi/grams dry weight), and uranium
(1.5 ug/l) (U s EPA 1970)

The 1980 study by D. Paihe was conducted in order to determine the behavior of plutonium in the
freshwater systems at Rocky Flats (Paine 1980). [n this study, sediment cores were taken at 5-cm
intervals on a monthly basis from Pond C-1 during the study period (spring of 1971 through the summer
of 1973). These core samples were taken to determine the vertical distribution of plutonium in the pond
sediments. Surface water samples and water samples were collected at 0.5-meter increments from the
pond surface to the sediment/water interface.

Phase | RFI/RI Work Plan - Woman Creek Priority Drainage Final Draft
Rocky Flats Plant, Golden, Colorsdo March 21, 1991
22606E/M1.2 03-18-81/RPT/2 Page 2-23



——

AR AT S

E

Pt a2

[Pt

N . AR, N . . .
: pasiinnel g g 4
e ‘ ‘ .

The average or mean plutonium concentrations (Pu-239 and Pu-240) in unfiltered water and surface
sediments taken from Pond C-1 during this study period is illustrated in Figure 2-8. The sediment
samples collected at depth showed no significant vertical variation in plutonium concentrations with
depth, probably because of the shallow nature of Pond C-1. In addition, the plutonium concentrations
detected in the pond sediments of Pond C-1 are relatively low in comparison to Ponds B-1, B-2, B-3,
B-4 and A-1. This may be due to the relatively low percentage of plutonium in the filterable fraction of
the water samples (Table 2-4). in this 1980 study, Paine concluded‘that sediments (especially clays)
appear to be the major reservoir for ultimate plutonium deposition and that relatively insignificant
transport of plutonium through biotic systems to man exist. - :

The 1986 study 'Trends in the Rocky Flats Surface Wa‘terv”Monitoring" summanzed analytical data
collected between 1980 and 1985 (U.S. DOE 1986a).- Maximum plutonium concentrations measured
in the surface water of Pond C-2 during this period were 0.05 pCi/l. Maximum concentrations for
uranium and americium at the NPDES designated d‘isic':hargev,point below Pond C-2 were 2.8 pCi/l and
0.02 pCi/l, respectively. For Pond C-2, the maiimufn- ~t,,r§,tiijrr3::Eoncentrations detected were 1200 pCi/!.
Nitrate concentrations remained nearly constant in ’Pohd C-2 throughout the five-year period and the
pH in Pond C-2 ranged between 8.0 and 8.5 (Rockwellv""19§8‘“)ﬁ" ediment samples were not collected
in Ponds C-1 or C-2 for this study. |

In addition to the historical studies, surfac_e Wateku?saﬁm'ples.a'ifé currently collected monthly to monitor
the water quality of the detention ponds. A:'“’sur"fac ‘water monitoring program was established several
years ago at Rocky Flats facurty and is presently eing supervised by EG&G personnel Numerous

Table 2—5 ln addition, analytlcal data from three surface water locations along Woman Creek were also
summarized for this work plan and the maximum concentrations detected for radionuclides and metals
during 1989 have be ta ‘ulated in Table 2-6. These data have not yet been validated; therefore, there
are uncertainties in 1l nvalidated data. Several sediment sampling locations have also recently been
established along the Woman Creek drainage; however, limited chemical analytical data are available
at this time from samples that have been collected. ’

Discharges from Pond C-2 are regularly monitored to comply with an NPDES permit. These discharges
are also monitored for plutonium, americium, uranium, and tritium (U.S. DOE 1986c). Water quality and
flow measurements are monitored during periods of discharge from Pond C-2.
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TABLE 2-4

PERCENT OF PLUTONIUM ISOTOPES ASSOCIATED WITH
FILTERABLE FRACTION OF WATER SAMPLES
FROM ROCKY FLATS PONDS

Pond ' Fitterable Fraction*
B-1 S e 6
'% B-3 7, 80+8
B-4 70 + 12
I C1 e 30 + 30
A-1 35 £ 20
l,__ * Mean + standard error N
I— Source: Paine 1980
.
1§
.
i
I%s!m
I
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TABLE 2-5

MAXIMUM CONCENTRATIONS DETECTED IN SURFACE WATER SAMPLES

COLLECTED FROM PONDS C-1 AND C-2 IN 1989

Pond C-1 Pond C-2
Analyte (SW-C1) (SW-C2)
Radionuclides (pCi/l Concentration® (pCi/l)--. Concentration® (pCi/l)
Americium-241 001 =7 0.01-, . 001 <+ 0.01
Cesium-137 03 % /0. ~.,. 03 = 05
Gross Alpha 130 . =+ 80 .. 30 = 30
Gross Beta 9.0 ‘+ 30 120 = 3.0
Plutonium-239 0:02° + 0.01 006 = 0.02
Strontium-90 /09 =+ 05 35 =+ 07
Tritium 53010 % 210.0 500.0 + 210.0
Uranium-233/234 .20 S+ 04 08 =+ 02
Uranium-235 017 s+ 0.1 00 = 0.1
Uranium-238 07 == 02
Radium 226 N.D.
Uranium, Total* N.D.

Metals

Bis(2-Ethylhexyl) Phthalate

iron
Magnesium
Manganese .-,
Zinc
Aluminum’
Mercury
Strontium_
Calcium -
Sodium -,

Phenol

* Di-n-Butyl Phthalate

Anions v_émr":id.,..Catio}ns

Concentration® (ug/1)
1.0
3.0
N.D.

Concentration® (mg/l)

Concentration® (mg/1)
0.311

11.70
252
0.358°
N.D.
0.0003*
0.279

Concentration® (yg/1)
N.D.

15.0
17.0

Concentration® (mg/1)

‘Sulfide. 1.0 1.0
" Potassium’ N.D. 8.49
Carbonate, Hydrogen N.D. 190.0
Chloride N.D. 37.0
Sulfate N.D. 52.0
Nitrate/Nitrite N.D. 0.07
Phass { RFI/RI Work Pien - Womaen Cresk Priority Dreinage Final Drett
Rocky Fists Plant, Golden, Colorado March 21, 1991
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TABLE 2-5
(Concluded)

MAXIMUM CONCENTRATIONS DETECTED IN SURFACE WATER SAMPLES
COLLECTED FROM PONDS C-1 AND C-2 IN 1989

Pond C1 Pond C.2

Analyte (SW-C1) (SW-C2)
Indicator anggnt@tm ( gﬂ) “._ Concentration® (mg/1)
Total Dissolved Solids ND. 2800

N.D. Nodata

Note: ' Concentration validated :
? Concentration is acceptable with qualiflcat&ons
* Potential apphcable or relevant and appropriat equnrements for QU5 are presented
in Section 3.0 Pl
* No units

Source: (EG&G 1990d)
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I TABLE 2-6

MAXIMUM CONCENTRATIONS DETECTED IN SURFACE WATER SAMPLES
l§ SW-32, SW-36, AND SW-39 COLLECTED ALONG WOMAN CREEK IN 1989
l Analyte SW-32 SW-36 SWw-39
Radionuclides Concentration® (pCi/l) Concentration® (pCi/l) Concentration® (pCi/l)}
I Americium-241 (Filtered) N.D. 001 £ -0.01 N.D.
) Americium-241 (Unfiltered) 0321 = 0.077 0.147 %~ 0.41 002 = 002
: Cesium-137 (Filtered) N.D. 06 % 06 N.D.
l Cesium-137 (Unfiltered) 04 = 08 02 ~x “05 01 * 06
’~ Gross Alpha (Filtered) 0.0 + 3.0 17.0- +-10.0- 30 = 30
Gross Alpha (Unfiltered) 3.0 + 40 180 £ 100 10 = 20
£ Gross Beta (Filtered) 3.0 + 3.0 .. 459 = 35 30 = 20
'; Gross Beta (Unfiltered) 5.0 + 50 S 260 = 850 40 <+ 20
Strontium-90 (Filtered) 1.09 =+ 049 S - 03 = 05 N.D.
Strontium-90 (Unfiltered) 0.2 + 05 038 + 032 0.5 + 03
I Tritium 160.0 + 1500 . / 3500 =+ 160.0 990.0 =+ 170.0
Uranium, Total* 1.8 ./ 35.58 0.5
Uranium-233,/234 1.0 + 03 + 159 03 = 02
l Uranium-235 (Filtered) N.D. + 02 N.D.
oo Uranium-235 (Unfiltered) 0.26 .+ 049 00 = 0.1
Uranium-238 (Filtered) N.D. + 1.0 N.D.
. Uranium-238 (Unfiltered) + 29 03 = 02
I Plutonium-239 (Unfiltered) + 002 00 =+ 001-
Radium-226 (Filtered) + 03 N.D.
¢ Radium-226 (Unfiltered) + 0.2 N.D.
'L Metals Concentration* (mg/l)
.zﬁj . Aluminum N.D.
ks Calcium 28.0!
iron 0.383'
Magnesium 7.22
Manganese 0.0585?
Mercury 0.003
. Molybdenum 0.0229'
lf Sodium 22.90°
2Zinc 0.0222
Barium N.D.
) Chromium N.D.
l - Copper N.D.
Lead N.D.
; Strontium N.D.
l% Tin N.D.
Lithium N.D.
o Arsenic N.D.
l ~ Beryllium N.D.
Ko Cobalt N.D.
Nickel N.D.
g i P e G Pty rs o reupn
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TABLE 2-8
(Concluded)

MAXIMUM CONCENTRATIONS DETECTED IN SURFACE WATER SAMPLES
SW-32, SW-36, AND SW-39 COLLECTED ALONG WOMAN CREEK IN 1989

amnei iy

Analyte SW-32 SW-36 SW-39
Anions and Cations Concentration® (mg/l) Concentration® (mg/1) Concentration® (mg /1)
Potassium N.D. 1510 N.D.

Sulfate 31.0' ' 130.0° N.D.
Carbonate, Hydrogen 190.0' 200.0" . N.D.
Chloride 22.0' S BBO-, ™ N.D.

Nitrate/Nitrite 0.10° LNDL e N.D.

[tV

Notes: ' Concentration validated /
? Concentration is acceptable with qualifications
* Potential applicable or relevant and appropriate requirements for OUS are presented in Section 3.0
No units .

Surface Water Locations can be found in Section 7.0 on-Eigure 7-2

2

Source: (EG&G 1990d)

ey
[ ,v,u}

r
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2.4.5 Geology and Hydrology

The surficial units near Ponds C-1 and C-2 are primarily valley fill alluvium and colluvium. This is based
on the lithology encountered in two alluvial monitoring wells (6486 and 6586) located slightly upstream
of these ponds. In both these wells, the valley fill alluvium is approximately 7 to 9 feet thick and is a silty
clayey gravel to clayey sand. The gravel is multicolored and is suba"n‘gular to subrounded. Beneath
these surficial deposits is the Arapahoe Formation. This unit is a slightly calcareous yellowish-orange
to light olive-gray claystone, with some oxide staining. The shallow nature of the bedrock below ground
surface is typical of those areas immediately adjacent to Woman Creek.

The valley fill alluvium may not be present beneath the Detention Ponds since the top 5 to 10 feet of the
surficial materials were removed during constructiqp"bf:..the ponds (Appendix A). The base of these
ponds may be constructed in the Arapahoe Forn}afion{ The sediment that has been deposited in the
ponds since their construction is unconsolidatgd""and very fine grained.

Groundwater was encountered approximately 5 feef'ﬁnd 7‘;“feet below the ground surface in wells 6586
and 6486, respectively, near Ponds C-1 and C-2 (Flgure 2-7) Thus only several feet of the valley fill
alluvium is saturated in this area. it IS hkely that.a thicker section of the alluvium is saturated in the
spring, during the high-water stage. Groundwater wnthm the alluvium is thought to flow principally to
the east similar to Woman Creek’s stream ﬂow _ he hthologlc characteristics of the bedrock in this area,
if similar to the nearby monitoring wells, is pnmaf y a claystone. Little groundwater flow is, therefore,
expected to occur through this unit However, wnt ) the uppermost section of the Arapahoe Formation,
as observed at various- locations beneath th ) Plant site, subcropping sandstones have been

encountered. Thus, further charactenzatlon of Arapahoe Formation beneath these ponds is needed.

25 SURFACE DISTURBANCE (IHSS 209) AND THE SURFACE DISTURBANCES SOUTH OF
THE ASH PITAREA .

2.5.1 Lo:‘t;aftiphxand Descripti,on

Two sébaraté‘-- surface disturbances will be described in this section: IHSS 209 and the surface
disturbanceé-""sou't'h-ﬂ-fof the Ash Pits. !HSS 209 is located to the southeast of the Rocky Flats Plant
security area, south.of Woman Creek and approximately 1,000 feet southeast of Pond C-1 (IHSS 142.10)
(Figure 2-7). This area was included as an IHSS because unknown activities took place in this area of
shallow excavations and surface disturbances. This IHSS covers approximately 225,000 square feet
(5.2 acres) and is located on a long narrow plateau bounded to the north, east and south by a uniform
slope leading into the Woman Creek drainage. A dirt road transects this IHSS and loops near the
eastern boundary. Three excavations are located within the boundary of this IHSS (Figure 2-7). Two

Phase | RFi/RI Work Plan - Woman Creek Priority Drainage Final Draft
Rocky Fists Plant, Golden, Colorado Maerch 21, 1891
22606E/R1.2 03-19-91/RPT/2 Page 2-31



" . " oY

L
i

depressions which periodically retain water are present near the northern and southwestern boundary
of this unit (Figure 2-7).

A second surface disturbance area has been added to the OUS investigation. This area is located
1,200 feet south of IHSS 133 and south of Woman Creek. This area consists of five former excavation
areas (Figure 2-6). These surface disturbances were identified in aerialﬂphotographs taken between 1955
and 1988 (U.S. EPA 1988c). There is still surface evidence of some-'of these disturbances. Two former
excavations trend along northeast-southwest axes (Figure 2-6): Eagh excavation is approximately
30 feet wide by 400 feet long. A horseshoe-shaped area, or the e’ést;area, is located northeast of the
parallel excavations and a third excavation (3 feet wide by ahproximatel”y 2 feet deep) is located to the
southwest. This excavation trends in a north-south direction across the plateau A west area is
approximately 600 feet by 150 feet and is located upsfope (southwest) from the other disturbances.

2.5.2 History

It is not known what activity or activities may have taken place at IHSS 209 or at the surface
disturbances south of the Ash Pits. However the time penod in- whlch these areas were disturbed can
be estimated from aerial photograph :

IHSS 2009 first appears as a disturbed area |n a 1955 aerial photograph (U.S. EPA 1988b). The ground
was disturbed both west and east of the dirt. road however no obvious features or equipment can be
seen in the photo (Figure 2-7)." By 1961 three excavanons existed within thns IHSS. The depression
located near the southwes
aerial photographs. T :
beginning to revege _’ e. By 1988 the-only. recogmzable features on or near this surface disturbance
was the presence of the: ;stem-most excavation and the pond located near the northern boundary of
this IHSS (Figure 2-7)...  ~.

The east eieaVation area Wae the first area to be noted as active in the surface disturbances south of
the Ash: Pits”""j This was obsérved in a 1955 aerial photograph. The two parallel excavations became
active prior, to 1978, as they are visible in the 1978 photo. After 1983, the excavation areas started to
revegetate. The west area located approximately 400 feet southwest of the parallel excavations,
became active prror to 1969 (U.S. EPA 1988b). This area is now backfilled with large rocks. The time
these rocks were placed is unknown.
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2.5.3 Nature of Contamination and Previous Investigations

No previous investigations have been performed near |HSS 209 or the surface disturbances south of
the Ash Pit area. In addition, there are no nearby groundwater monitoring wells that can provide data
on these areas.

2.5.4 Surface Drainage

IHSS 209 is located on a plateau. Surface runoff from this unit’ﬂpw'sto the northwest, north, east, and
south into Woman Creek drainage (Figure 2-7). Woman ;n(_;réek is about 750 feet to the north of
IHSS 209 and is about 140 feet lower in elevation. Since'this IHSS is Iocated'atop:a' plateau, it receives
little runoff from any upslope areas. -

The surface disturbances south of the Ash Pit area are also focated on a narrow plateau (Figure 2-6).
Surface runoff flows to the north, northeast, or west, foWa_{d;Woman Creek. Woman Creek is located
approximately 400 feet to the north of these surface “’distdfba_nces and is between 20 to 80 feet lower
in elevation. This area, like IHSS 209, receives little surfabe;.,,_[ﬁribf__g from any upslope areas.

2.5.5 Geology and Hydrology

The geology beneath and near IHSS 209 and the surface dlsturbances south of the Ash Plt area has

Fie: momtonng well (P416489) Iocated 2,500 feet to the north-

underlie these areas. Th oc‘:ky Iats Alluvium in the monitoring well is approximately 20-30 feet thick
and consists of Jpooriy-sorted,” ultlcolored sandy gravelly clay to gravelly clayey sand. The Arapahoe
Formation is- a moderately o well sorted sandy silty claystone to claystone, with some oxide staining.
Itis hkely that these formatlons underiie the surface disturbances since these plateau areas are
charactenstlc of the deposution of Rocky Flats Alluvium on the surface of the Arapahoe Formation.

The characteﬁstics of ih‘é ;h;drologic system(s) are unknown beneath these surface disturbances
because of the lack qfwnleérrby wells. Groundwater probably occurs at the base of the Rocky Flats
Alluvium just above thé‘"léss-permeable Arapahoe Formation; however, further characterization of the
nature of the Rocky Flats Alluvium and Arapahoe Formation is needed.
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2.6 CONCEPTUAL MODELS

Phase | conceptual models for each IHSS and/or similar IHSSs were developed and are presented in
the following subsections. The Phase | models are based on a review of the historical data and previous
investigations conducted near each IHSS. In the following sections, the conceptual models will describe

contaminant sources, the potential migration and exposure pathways, a'nd potential receptors for each
IHSS.

2.6.1 Original Landfill (HSS 115)

The Original Landfill is located south of the west access road on a slope leading.down to Woman Creek.
This unit received approximately 2 million cubic feet of miscellaneous plant wastes during its operation.
Plant wastes included such things as solvents, pa’ir\ts{ paint thinners, oil, pesticides, and cleaners.
Metals such as beryllium, uranium, lead, and chromsum are also suspected to have been buried in the
landfill. The potential source of contamination at thlS IHSS is the material buried in the landfill.

Air Pathway. The landfill was previously closed with a soi"i" Cder:-..prever, erosion and sloughing have
resulted in an irregular ground surface;"’and the quality arf&‘“intégrity of the cover is questionable;
therefore, exposure by the air pathway‘shomd be, cooa’id‘ered ~ The potential receptors of emissions or
wind-blown particulates from the Original Landﬂll are workers at Rocky Flats and animals in the proximity
and downwind of this unit.

Surface Water Pathway Surface water runoff from the landfill should not come in contact with the waste

nature of this cover (as descnbed above) the surface water pathway should be considered. Surface
water flows north to south across this unit with the steep topography over the Original Landfill resulting
in fairly rapid flow rates. Surface water runoff from most of this IHSS flows south into the SID, where
itis diverted into Pond- C-2 (IHSS 142, 11) in Pond C-2 the water is monitored and treated before being
dlscharged After being drscharged the water is pumped through a pipeline to a diversion ditch
(Broomﬂel ._f_Dlversron Drtch), around Great Western Reservoir, and empties into Big Dry Creek. Runoff
from the" small pomon of the landfill that is south of the SID flows south into Woman Creek, where it
subsequently ﬂows east into Detention Pond C-1 and then into Woman Creek. The potential human
receptors are off-srte,.ﬁsurface water users downgradient, east of indiana Street along the Woman Creek
and Walnut Creek drain’ages. Aquatic biota, birds, and mammals are potential on-site receptors.
Monitoring of surface water prior to its discharge from Pond C-2 reduces the likelihood of human
exposure to surface water contaminants from the Original Landfill.

Groundwater Pathway. Migration of contaminants by infiltration and percolation of water through the
landfill into the groundwater is another likely migration pathway. The landfill has no bottom liner, and
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thus leachate can percolate through this unit and migrate into the groundwater. There are no
groundwater wells within this IHSS, and thus the characteristics of the groundwater system beneath the
landfill can only be estimated. Based on the limited nearby well control, the uppermost aquifer beneath
the landfill is probably the Rocky Flats Alluvium, colluvial deposits and weathered Arapahoe Formation.
Groundwater beneath the landfill likely flows to the south until it reaches Woman Creek where the
groundwater flow direction changes to the east. '

Water samples collected from a well downgradient from this IHSS detected radionuclides and metals
(see Subsection 2.2.4). It is not known if the concentrations detected are-characteristic of background

conditions, contamination from other sources upgradient of the landfill, or contammatlon from a source
in the landfill.

On-site animal or human receptors could contact gfouhdwater surfacing in Woman Creek. Potential
human receptors of the groundwater would be offfsite groundwater users east of Indiana Street. This
pathway is not as direct as the surface water® or air pathways because of the slower movement of
groundwater and the distance to receptors. i

2.6.2 Ash Pits 1-4, Incinerator, and Concrete Wash Pad'"\"(IHS__éz 133)

The Incinerator, Ash Pits, and Concretei"‘we:sh Pad v‘:a'realocatjed south of the west access road on a
relatively flat, grassy area. The Incinerator. was used to burn general plant wastes. Ashes from the
incinerator were placed in trenehes or pits (Ash Plts 1 through 4) or pushed over the side of the hill into
possible that uranium- 238 was also burned and"‘ subsequemly buried in the Ash Pits. Following
shutdown of the Incmerator the Ash Pits were wvered with fill. The Concrete Wash Pad was principally
used to dispose of waste. concrete from concrete trucks involved in construction at the Rocky Flats Plant
facility and as an areato wash, concrete trucks. The source of contamination at the Ash Pits, if present,
is the materials’i m the pnts :

Surface. Wgter and Air Pathway§ Surface water runoff probably does not contact the wastes in these
units because of the soil or. concrete cover present. Similarly, release of contaminants into the air is
also inhibited- by covers over these units. Thus, these potential pathways will not be considered for
these units. k

Groundwater Pathway. The most likely migration pathway for potential contamination from IHSS 133
is the groundwater pathway. The permeable nature of the colluvial/alluvial deposits beneath this
IHSS probably allow water to percolate through the Ash Pits into the groundwater (4 to 8 feet below
ground surface). Beneath the Ash Pits the groundwater fiows south toward Woman Creek where the
flow direction changes to the east.
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Water samples collected from a well downgradient from these IHSSs detected radionuclides and metals
(see Subsection 2.3.4). ltis not known if the concentrations detected are characteristic of background
conditions, contamination from other sources upgradient of the Ash Pits, or contamination from a source
in the Ash Pits.

On-site animal or human receptors could contact groundwater surfacing in Woman Creek. Other
potential human receptors of the groundwater are off-site groundwater users east of indiana Street, over
2 mile from the Ash Pits. ' :

2.6.3 Ponds C-1 and C-2 (IHSSs 142.10 and 142.11)

Detention Ponds C-1 and C-2 along the Woman Creek drainage and the SID are used primarily to
capture and control surface water runoff. Pond C-1 receives water from Woman Creek, while Pond C-2
receives water from the SID and, consequently, -surface water runoff from the southern part of the
production facilities. Historically, water and sediment samples from these ponds have occasionally
contained low concentrations of radionuclides. These comammants however, have primarily been
found in the bottom sediments of the ponds. Analytlcal data from water samples taken from Ponds C-1
and C-2 during several sampling penods in.1989 detected vanous “radionuclides and other compounds
(see Subsection 2.4.4). The potential’ sources of contammanon at Ponds C-1 and C-2 are sediments
and water in the ponds. ‘

Air Pathway. The air pathway, from,__these ponds ls not considered to be a primary potential pathway
since contaminated particulates.ar »generally not ava:lablefor wind-blown transportation. Contaminated
sediments are generally n ‘ath thé water in the pond VOCs, if present, could pose a concern through
atmospheric emissions. :

Surface Water Pathway. The surface water pathway is considered to be the most likely migration
' ponds ‘Surface water enters Pond C-1 prior to discharging into Woman
Creek, whlch ﬂows eastward‘into Standley Lake and Mower Reservoirs, 4 miles to the east. Water
detained- ln Pond C2isc _}rrently being treated prior to being discharged toward Great Western
Reservour where itis dtverted around the reservoir by the Broomfield Diversion Ditch and into Big Dry
Creek. Dlscharges from Pond 'C-2 are monitored for contaminants to comply with an NPDES permit.
Aquatic biota, birds, and’ rnammals are potential on-site receptors of surface water. Potential off-site
receptors of surface Water‘ffom Ponds C-1 and C-2 are the off-site surface water users of Woman Creek
or Big Dry Creek east of Indiana Street. This pathway is considered the most direct of the exposure
pathways from these ponds since the surface water flow should be relatively rapid.

Groundwater Pathway. The groundwater pathway is also a potential pathway of concern. The ponds
are not lined and migration and infiltration of surface water through the sediments and alluvium to the
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groundwater probably occurs. Groundwater flow in this area is likely to the east. Animal and human
receptors could contact groundwater surfacing in Woman Creek. Other potential human receptors for
the groundwater are off-site groundwater users east of indiana Street. This pathway is not as direct as
the surface water pathway because of the slower movement of groundwater, the distance to potential
receptors, and because of the ability of the aquifer to retard and absorb potential contaminants.

2.6.4 Surface Disturbance (IHSS 209)

No field sampling investigations have been conducted at this lHSS“and no waste disposal activities are
known to have taken place. Thus, while exposure pathways exist for. thls IHSS the presence of
hazardous materials within this IHSS has not been proven. B

Surface Water Pathway. This IHSS is located on.a narrow plateau approximately 400 feet south of
Woman Creek. Surface runoff flows from this”uni‘t to the northwest, north, east, and south, and
eventually flows into Woman Creek. Subseqﬁenﬂy} the miij,ration of surface water runoff from this
IHSS is a primary concern if surface contamination ex;sts The potential receptors to the surface water
runoff are on-site animals and humans and surface water' use"s -east of Indiana Street.

the main plant site, where the : ]onty of human acttvmes take place.

Groundwater Pathway lntaltratlon and percolatlon of water through this IHSS to the groundwater is also
a potential migration pathway if contamination exists. The hydrogeologic characteristics are not known
in this area (due to lack of wells bonngs) however, groundwater likely flows to the north to Woman
Creek and then east, Anlmal and human receptors could contact groundwater surfacing in Woman
Creek. Other potentlal human: receptdrs are likely to be the off-site groundwater users east of Indiana
Street. Thls pathway is not as direct as the surface water or air pathways because of the slower
movement of groundwater and the distance to receptors.

2.6.5 Surface Di'sturbaynce South of Ash Pits

No previous investigations have been performed at the surface disturbance, and there have been no
reports of waste disposal activities or spills. The presence or absence of hazardous substances will be
investigated during the Phase | Investigation. If contamination exists, the potential exposure pathways
and receptors for the surface disturbance are similar to the ones described above for IHSS 209 since
both areas are located on plateaus south of Woman Creek.
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Surface Water Pathway. This disturbance is located on a plateau approximately 400 feet south of
Woman Creek. Surface runoff flows from this unit to the north, and eventually flows into Woman Creek.
Subsequently, the migration of surface water runoff from this IHSS is a primary concern if surface
contamination exists. The potential receptors to the surface water runoff are on-site animals and
humans and surface water users east of Indiana Street.

Air Pathway. The air pathway may also be considered a potentiq;l-ﬁathWay for contaminant migration
since no cover is known to exist over this surface disturbandé. ”ngever, it is not known if any
contaminants are exposed on the surface. The potential receﬁtoré'for the air pathway would primarily
be animals and workers at Rocky Flats or downwind of the umt "This unitis Iocated about % mile from
the main plant site, where the majority of human actlvmes take place. ‘ ‘

Groundwater Pathway. Infiltration and percolation of waier through this disturbance to the groundwater
is also a potential migration pathway if contammatnon ex;sts “The hydrogeologic characteristics are not
known in this area (due to lack of wells or bonngs) however groundwater likely flows to the north to
Woman Creek and then east. Animal and human receptors could contact groundwater surfacing in
Woman Creek. Other potential human receptors are likely-to be: the off-site groundwater users east of
Indiana Street. This pathway is not as, Ul
movement of groundwater and the distance to-receptor
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3.0
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

This section provides a preliminary identification of potential chemical-specific applicable or relevant and
appropriate requirements (ARARs) for surface water and groundwater at Operable Unit 5 (OU5). The
summary of possible ARARs presented is based on current federal'and state health and environmental
statutes and regulations and the chemicals suspected to be present at OU5. The preliminary
identification and examination of potential ARARs will proyid’e for the use of appropriate analytical
detection limits during the RFI/RI. As data become available during the Phase‘l Rl, specific ARARs will
be proposed for OU5. The Corrective Measures Study (CMS)/Feasibility Study (FS) report will further
address chemical-specific ARARs as well as action- and Iocatnon-specrﬂc ARARs in the development and
evaluation of remedial alternatives. _

3.1 THE ARAR BASIS

The basis for ARARs is cited in Section 121 (d) of CERCLA as mended by the Superfund Amendments
and Reauthorization Act of 1986 (SARA) ‘which. requrres that Funid -financed, enforcement, and federal
facility remedial actions comply with apphcabte or. relevant and appropriate federal laws or promulgated
state laws, whichever is more strrngent Fo the purposes of identification and notification of
promulgated state standards, the term promulgated“ means that the standards are of general
applicability and are Iegally enforceable (NCP; 40 CFR 300.400(g)(4)). Colorado Department of Health
(CDH) Water Quality Control, Ommrssmn (WQC 0 );groundwater standards are to be considered (TBC)
since they are not yetfenforceable :

3.2 THE ARAR PROCES!

A screening. and analysrs process will be used to determine the potential ARARs to be applied to OUS.
The analysrs will address compliance with chemical-, location-, and action-specific ARARs in accordance
with the Nat_lonal Oil and Hazardous Substances Poliution Contingency Plan (NCP). The screening
process will congsider rel_e_i)a;it and appropriate requirements in the same manner as applicable
requirements. Whenmore _‘_Vt_h"an one ARAR is identified, the most stringent ARAR will be used.

The first step in identﬂiﬁg potential ARARs will occur after the initial scoping and site characterization
and will involve the analysis of the chemicals present at the site and any location-specific characteristics
at the site. Once the chemicals have been identified, the presence of absence or chemical-specific
ARARs will be determined. Chemical-specific ARARs will be derived primarily from federal and state
health and environmental statutes and regulations, including the following:
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. Safe Drinking Water Act (SDWA) Maximum Contaminant Levels (MCLs) and Maximum
Contaminant Level Goals (MCLGs) applied to both surface and groundwater

. Clean Water Act (CWA) Water Quality Criteria (WQC) applied to surface water

. RCRA Subpart F groundwater concentration hmrts (40 CFR 264.94) - applied to
groundwater

o Colorado Department of Health (CDH) surface water standards for Woman Creek and

Walnut Creek (5 CCR 1002-8, Section 3.8.29, Final Rule-Effective March 30, 1990) -
applied to surface water '

° CDH WQCC proposed statewide and bclasisified groundwater area standards (5 CCR
1002-8, Section 3.11) - applied 'to g{oun_dWéter as TBC

A summary of chemical-specific standards or possnble ARARs based on the above regulations and
contaminants that may be found at OUS is presented in Table 3-1, Groundwater Quality Standards;
Table 3-2, Federal Surface Water Quahty Standards; and Table 3-3, State Surface Water Quality
Standards. These potential chemncal-specmc ARARs and accompanylng regulations will be screened
to determine their jurisdictional reqwrements and apphcablmy to OU5. If the requirements are not
applicable, they will be further screened to determme whether they are relevant and appropriate to the
particular site-specific condltions at OUs. Where ARARs do not exist for a particular chemical or where
existing ARARs are not protecnve of human health, or the environment, to-be-considered (TBC) criteria,
gundances proposed standards,.:f and 'dvnsones will be evaluated for use. Standards |dentmed as

Superfund Publlc Heaith E_veluathn Manua (U.S. EPA 1986a), NCP, and CERCLA Compliance with
Other Laws Manual (U.S. EPA 1989)...

3.2.1 ARARs

"Applicable v.rgduire_rnents,'f.-as_;f»:defined in 40 CFR 300.5, are "those cleanup standards, standards of
control, and bther' substantive requirements, criteria, or limitations promuigated under federal
environmental or state environmental or facility siting laws that specifically address a hazardous
substance, poliutant, contaminant, remedial action, location, or other circumstance found at a CERCLA
site. Only those state standards that are identified by a state in a timely manner and that are more
stringent than federal requirements may be applicable." "Relevant and appropriate requirements,” also
defined in 40 CFR 300.5, are "those cleanup standards, standards of control, and other substantive
requirements, criteria, or limitations promulgated under federal environmental or state environmental or

Phase | RFI/RI Work Plan - Woman Creek Priority Drainage Final Draft
Rocky Flats Plant, Golden, Colorsdo March 21, 1991
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facility siting laws, that, while not "applicable” to a hazardous substance, pollutant, contaminant, remedial
action, location, or other circumstance at a CERCLA site, address problems or situations sufficiently
similar to those encountered at the CERCLA site that their use is well suited to the particular site. Only
those state standards that are identified in a timely manner and are more stringent than federal
requirements may be relevant and appropriate.” The most stringent promulgated standards are applied
as ARAR (Preamble to NCP, 55 FR 8741). ’

3.2.2 TBCs

In addition to applicable or relevant and appropriate reqmrements adwsones cmena or guidance may
be identified as TBC for a particular release. As defined: in 40 CFR 300. 400(g)(3) the TBC category
consists of advisories, criteria, or guidance developed.by EPA other federal agencies, or states that may
be useful in developing remedies. Use of TBCs is. dlscretnonary rather than mandatory, as is the case
with ARARs. c

3.2.3 ARAR Categories

In general, there are three categories Of ARARS: ..

Ambient or chemical-specific requirements

ARARs may. be 1dentmed;u..,usually based on a limited amount of data. Chemlcal-specmc ARARSs at this
point have meanlng only in that they may be used to ensure that appropriate detection limits have been
establlshed so that data collected in the Rl will be amenable for comparison to ARAR standards. It is
also appropnate to identify. locatlon -specific ARARs early in the Rl process so that information may be
gathered to determirie.if. restnctlons may be placed on the concentration of hazardous substances or
on the conduct of an»-._a_vct,Mty solely because it occurs in a special location.

Chemical-specific ARARs do not currently exist for soils. As the remedial investigation proceeds,
information will become available from the risk assessment which will allow a determination of
acceptable contaminant concentrations in soils to ensure environmental "protectiveness.”
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3.2.4 Feasibility Study ARAR Requirements

Development of a preliminary list of potential chemical-specific ARARs in the RI process also allows the
establishment of a list of preliminary remediation goals in the early FS process, which is essentially a
tentative listing of contaminants together with initially anticipated cleanup concentrations or risk levels
for each medium. Preliminary remediation goals serve to focus the:'df:evelopment of alternatives on
remedial technologies that can achieve the remediation goals, thereby limiting the number of alternatives
to be considered in the detailed remedial alternative analysis, co'nduc;ed later in the FS process. As
more information becomes available during the Rl stage, chem’icallspec:iﬂc ARARS may become more
refined as constituents are added or deleted, which is often ‘the case- when.the Ri takes place in
numerous phases. When data collection is complete, rewsed chemical- spec:f' c ARAR selection may be
proposed. ’

When the data collection is complete, it is also appropnate to-refine location-specific ARARs which may
affect the development of remedial alternatives.” Dunng development of remedial action alternatives at
the beginning of the FS process, a preliminary consnderanon of action-specific ARARs will be conducted.
As remedial alternatives are screened durmg the FS, action oecmc ARARs will be ldentlﬂed When a

finalized with respect to each alternatlve before a co rison of alternatives begins. At this point, a
discussion is provided in the FS report for each remedlal ‘alternative regarding the rationale for all ARAR
determinations. :

3.2.5 Remedial Action

CERCLA §121 speciﬁf:all requxres -attainment.of all ARARs. Moreover, as explamed in the preamble
to the National Contlngency Plan (NCP) (55 FR 8741), in order to attain all ARARs, a remedial action
must comply with.the-mgst stnngent requnrement which then ensures attainment of all other ARARs.
Furthermore, CERCLA- requires that. the remedies selected attain ARARs and be protective of human
health an th ‘environmen Consequently, preliminary remediation goals based on ARARs will require
modmcatlon as new lnformatlon and data are collected in the Rl, including the baseline risk assessment
(to be conducted) when ARARs are not available or are determined to be inadequate for protection of
human health’ and the envnronment

3.2.6 Remediation a’&a’is

Development of remediation goals is actually a portion of the overall deveiopment of remedial action
objectives, which ultimately will cefine the required endpoint of the selected remedial action. As stated
in the preamble to the NCP (55 FR 8713), "remedial action objectives are the more general description
of what the remedial action will accomplish. Remediation goals are a subset of remedial action
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objectives and consist of medium-specific or operable unit-specific chemical concentrations that are
protective of human health and the environment and serve as goals for the remedial action. The
remedial action objectives ... should specify: (1) the contaminants of concern, (2) exposure routes and
receptors, and (3) an acceptable contaminant level or range of levels for each exposure medium (i.e.,
preliminary remediation goals).” According to 40 CFR 300.430 (e)(2)(i), "Remediation goals shall
establish acceptable exposure leveis that are protective of human health'and the environment and shall
be developed by considering the following:

. ARARs (chemical-specific) and

- Acceptable exposure levels for systerhic toxicants .

- Acceptable exposure levels for known or suspected carcinogens
- Technical limitations (e.g., detection limits)

- Uncertainty factors A

- Other pertinent information -

. Maximum Contaminant Level Goals (MCLGs)(or Maximum Contaminant Levels -- MCLs
— where MCLGs are zéro or-where MCLGs are.riot relevant and appropriate), where
relevant and appropriate - e

° Acceptable exposure levels"'Wher'e ,_m’ultiple contaminants or multiple exposure pathways
will cause exposiire.at ARAR levels will result in cumulative risk in excess of 10*

When a"remgdial action al;érqétive is formally selected, all chemical-, location-, and action-specific
ARARs have also been deflned in final form. If it is found that the most suitable remedial alternative
does not meet an ARAR, th”é NCP, at 40 CFR 300.430 (f)(1)(ii)(C), provides for waivers of ARARs under
certain circumstances, ‘such as technical impracticability, risk, or inconsistent application of state
requirements. From this point, the alternative will become the final remedy as it is incorporated into the
Record of Decision (ROD). When the final ROD has been signed, requirements may be modified only
when they are determined to be applicable or relevant and appropriate and necessary to ensure that
the remedy is protective of human health and the environment (40 CFR 300.430(f) (1)(ii)).
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4.0
DATA NEEDS AND DATA QUALITY OBJECTIVES

The primary objective of a RCRA Facility Investigation (RFl) /Remedial Investigation (RI) is to collect the
data necessary to determine the nature, distribution, and migration pathways of contaminants. This
information is used to support a baseline risk assessment and envnronmental assessment. These
assessments determine the need for remediation and are used to evaluate remedial alternatives. Five
general goals of an RFI/R! (U.S. EPA 1988a) are to

. Characterize site physical features

o Define contaminant sources ,

. Determine the nature and extent qffConfamination
o Describe contaminant fate and V;ra;n,sport :

. Provide a baseline risk assessmqnt

Data quality objectives (DQOs) are qualitative and quantttatwe statements that describe the quality and
quantity of data required by the RFI/RI (US EPA 1987a) The DQO process is divided into three
stages:

o Stage 1 - Identify decision types

o Stage 2 - ldennfy data uses/needs

. Stage 3 Desugn data collection. program

Through application ¢ of: thé DQO-brocess site-sp’écific RFI/Ri goals are established and data needs are
identified for achlevmg those goals This section of the RFI/RI work plan proceeds through the DQO
process. "

4.1 STAGE 1 IDENTIFY DECISION TYPES

4.1.1 Id‘ent_ify and Involve':D‘a:ta Users

Data users are the deéiéion: makers and the primary and secondary data users. The decision makers
for OUS are the management and regulatory personnel for EG&G, the Department of Energy (DOE), the
Environmental Protection Agency (EPA), and the Colorado Department of Health (CDH). EG&G's
contractor will provide day-to-day management of the Rl in accordance with this work plan. The
decision makers have been and are involved in the OU5 DQO process through the Interagency
Agreement (IAG), which specifies the minimum level of effort for the Phase | RI. The decision makers
remain involved through the review and approval process specified in the IAG.
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Primary data users are those individuals involved in ongoing Rl activities. These are EG&G and EG&G's
contractor technical staff. They will be involved in the collection and analysis of the data and in the
preparation of the Rl Report, including the Baseline Risk Assessment and the Environmental
Assessment.

Secondary data users are those users who rely on RI outputs to support their activities. Secondary data
users may include EG&G personnel working on other operable units or sitewide projects, EPA and CDH.

4.1.2 Evaluate Available Data
The historical and current conditions of each site are describéd in Section 2.0 ofthls work plan.
The foliowing is a summary of the existing informationbased on the data presented in Section 2.0.

. Only a portion of the data colléct_,,ed'to_vdate’ have been validated and there are some
uncertainties in the unvalidated data:.

. Contamination by radloactlve matenals is known or suspected to exist at the Original
Landfill (IHSS 115), Ash Plt”’"""(IHSS 13) and C-Series Ponds (IHSS 142). Contamination
may also exist in Womat Creek and the Sotth Interceptor Ditch.

Metals contammation may also exust in these IHSSs, as well as in Woman Creek and

v.c:ontaminati;o

LI T'here appears to be a potential for contamination from topographically or hydraulically
upgradient sources (i.e., other operable units) to be present at the IHSSs.

4.1.3 Develop Conceptual Models

Conceptual models have been developed for each IHSS in subsection 2.6. These models include a
description of potential sources, pathways and receptors. Since very few previous studies have been
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conducted, the models are basic Phase | models. It is not known if the sources or pathways actually
exist at the IHSSs. Figure 4-1 presents a schematic Phase | conceptual model for IHSS 115 - Original
Landfill. Models for the other IHSSs in the Woman Creek drainage are similar.

4.1.4 Specify Phase | RFI/RI Objectives and Data Needs
Based on existing data and the IHSS conceptual models, site-specif'iq_‘}Phase | RFI/RI objectives/data
needs associated with identifying contaminant sources and the nature and extent of contamination are

shown in Table 4-1.

The objectives of the Phase | RFI/RI are:

To characterize the physical and hyd!'ogeologic setting of the IHSSs
. To assess the presence or abséqc'é‘of »_;céqtainination at each site

. To characterize the nature and extent 6?'-"cgﬁfamination at the sites, if present

. To support the Phase 1 Baselineg F”‘Asses,_s,ment and Environmental Evaluation

It is important to recognize that additional phases of investigation and risk assessment may be required
at some IHSSs.

. Site characterization -

. Health"and safety

. Risk assessment

. Evaluation of alternatives

. Ergineering design of alternatives

o Monitoring during remedial action

. PRP determination
Phase | RFi/RI Work Pian - Woman Creek Priority Drainage Final Draft
Rocky Flats Plant, Golden, Colorado March 21, 1881
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Since this work plan describes a Phase | Rl, data uses such as engineering design and monitoring
during remediation (both remedial action activitiés) will not be considered. The data use for PRP
determination is also not appropriate to this work plan. The remaining four data uses will be important
in meeting the objectives identified in subsection 4.1.4.

4.2.2 |dentify Data Types

Data types can be specified in broad groups initially and then divideq"'into more specific components.
For the Phase | investigation, soil, sediment, groundwater and surface water samples will be collected.
In addition, radiation surveys will be conducted over most of the units:- These data types will provide
broad Phase | information regarding the presence or absence of contamlnatton at the units. Selection
of chemical analyses and physical testing will be based on thé objectives of the Phase | program and
on the past activities at the units. Data types are listed'in Table 4-1 as sample/analysis methods.

4.2.3 ldentify Data Quality Needs

EPA defines five levels of analytical data as follows (U.S:‘«-..,E:E’"A*v19”87a):

Level | - field screening or-ana 'Sri“§""'i’1'sing.\\ppytable instruments. Results are often not
compound-specific and not quantitative but-results are available in real-time. It is the
least costly of the analytical ob

. Level Il - ﬁel analyses using more. sophisticated portable analytical instruments: in
\ some cases, the mstruments may ‘be set up in a mobile laboratory on site. There is a
wid ange in the quahty of a that can be generated. The quality depends on the
use o surtable callbratlon standards, reference materials, and sample preparation
‘ equnpmenﬂ and the tralmng of the operator. Results are available in real-time or several

A,

Level il - aﬁ ahalyses performed in an off-site analytical laboratory. Level lll analyses

may or may ndt use Contract Laboratory Program (CLP) procedures, but do not usually

. utilize the’ validatlon or documentation procedures required of CLP Level IV analysis.
bThe_v Iaboratory may or may not be a CLP laboratory.

‘fg . Level IV - CLP routine analytical services (RAS). All analyses are performed in an off-
: site CLP analytical laboratory following CLP protocols. Level IV is characterized by
rigorous QA/QC protocols and documentation.
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. Level V - analysis by non-standard methods. All analyses are performed in an off-site
analytical laboratory which may or may not be a CLP laboratory. Method development
or method modification may be required for specific constituents or detection limits.
CLP special analytical services (SAS) are Level V.

The levels appropriate to the data need and data use have been specrfled in Table 4-1 for each data
need. The levels as they apply to this work plan and specrflc analyse are presented in Table 4-2.

4.2.4 ldentify Data Quantity Needs

evaluated to determine the appropriate number of samples to be obtained in subsequent phases of the

4.2.5 Evaluate Sampling/Analysis Options

The sampling/analysis approach for this Phase | work plan is based ona stepped, or phased approach.
Screening level sampling and analysis’is-followed by samplingof hotspots or other areas identified
during screening. Where no data are available, a grid"system will be used.

4.2.6 Review PARCC Parameter Inforrna’t!onﬁ

PAFlCC (precision, accuracy epresentatweness, ‘completeness and comparability) parameters are

ncl completeness goals are established for this work
plan based on the analyses bemg performed d the analytical levels. PARCC goals are specified in
the Quality Assurance’ Addendum (QAA) in Section 10.0 of this work plan.

_ESIGN DAT. COLLECTION PROGRAM

4.3 STAGE 377

The purpose of Stage 3 oft e DQO process is to design the specific data program for the Phase |
Woman Creek: drainage RL. To accomplish this, the elements identified in Stages 1 and 2 and the IAG
are assembled and the Samplmg and Analysis Plan (SAP) is prepared. The SAP consists of a Field
Sampling Plan (FSP) and Qualrty Assurance Project Plan (QAPjP). These two components are
addressed in Sections 7.0 and 10.0 of this work plan.
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TABLE 4-2

LEVEL OF ANALYSIS

Required Analytical Level Task

Level | (Field Screens) Water level measurement

pH measurement . .

Screening for orgamcs (OVA/HNu)
Screening for radlonuclldes (beta-gamma)
Temperature .~ .

Specific conductance -

Screenmg for'buried objects (magnetometer pipe
locator) ™. .

Level Hl (Field Analyses) . Screenmg for organics (GC)

. Screenlng for radionuclides (gross beta/gross
alpha, gamma spec)
nalys of _engineering properties

Level lll (Laboratory Analyses using . Major jon analysns
EPA Standard Methods) e Organic analysis

* Inorganics anaIySIs

Level IV (Laboratory Analyses using -
EPA CLP Methods) '

Level V (Nonstandard Analyses)

Analysis.of Target Compound List (TCL) and Target

adlologlcal analyses

. Chemical analyses requiring modification of
%, standard methods

» Special Analytical Services (SAS)

Source: U.S. EPA (198
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5.0
PHASE | RCRA FACILITY INVESTIGATION/
REMEDIAL INVESTIGATION TASKS

5.1 TASK 1 - PROJECT PLANNING

Project planning will consist of the activities necessary to initiate thé Phase | RCRA Facility Investigation
(RF1)/Remedial Investigation (RI) of the Individual Hazardous Substance. Sites (IHSSs) in the Woman
Creek drainage. Activities undertaken for this project have inczliuged avrev.i_eW‘of_zprevious investigations,
historical aerial photographs, and other historical informatioh:""?Results of this_‘__re'vie_w are presented in
Section 2.0 of this work plan. Prior to field investigation's,tjt is necessary to corﬁ'plete the review of the
existing data, including plant records and plans, available aerial photographs, and new data which
become available after preparation of this work plan “The lnteragency Agreement (IAG) also requires
the submittal of several existing reports to the regulatory agencles These reports will be assembled and
reviewed during the project planning task. 4

Available aerial photographs will be reviewed, agam to assess the types and extent of activities at several
of the IHSSs. A discussion of the aerial photograph Teview for each unit is included as the Step 1 work
for each unit in Section 7.0 of this document Avatlable reports and plant plans will also be reviewed
again. The findings of the aerial photo rewew and the records review will be used to finalize the field
investigation program. s

There are ongoing site’ studres at Rocky Flats of surface water and sediments, groundwater, geclogy
(EG&G 1990b), background geochemlstry (EG&G 1990c), and ambient air that may provide data that
have bearing on the |nvesttgat|ons in Woman Creek. These data will be compiled and evaluated during
Task 1. For example the need for additional surface water and sediment sampling locations will be
dependent on.th ' Iocatlons of’ ongomg sampling and the scope of analyses. If available data from
ongoing investigations meet the requirements of the Phase | sampling and analysis plan, the samples
proposed in‘Section 7.0 need not be collected again.

Other project’reiated documents are currently being prepared. The Sampling and Analysis Plan (SAP),
which includes the site-wide Quality Assurance Project Plan (QAPjP) and Standard Operating
Procedures (SOP) for field activities, is currently being completed by EG&G. The Health and Safety Plan
(HSP) is also being completed by EG&G. The Field Sampling Plan (FSP) is included as Section 7.0 of
this document. The Phase | FSP will be revised as necessary based on the findings of the photo and
records review.
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5.2 TASK 2 - COMMUNITY RELATIONS

The information contained in this section is summarized from DOE (1990b). In accordance with the IAG,
dated January 22, 1991, the Communications Department at Rocky Flats is developing a plant-wide
Community Relations Plan (CRP) to develop an interactive relationship with the public relating to
environmental restoration activities. A Draft Community Relations Survey Plan has been completed and
forwarded to the Environmental Protection Agency (EPA), the Colorado Department of Health (CDH),
and the public for review. This plan specifies activities plannéd to complete the Environmental
Restoration (ER) Program CRP, including plans for community intervieWs. The draft CRP was completed
in September and the final CRP in November 1990, in accordahc_e with the IAG schedules. Accordingly,
a site-specific CRP is not required for Operable Unit Nq_mber 5 (OU5). The ER-program community
relations activities include participation by plant repreﬁsé’ntatives in informational Wbrkshops, meetings
of the Rocky Flats Environmental Monitoring CounCil,_v,brieﬁngs of the public on proposed remedial
action plans, and meetings to solicit public commér_}t‘/bn various ER program plans and actions.

The Communications Department is continuingv'bﬂ,’!?r“ ’pq_b'lic information efforts to keep the public
informed on ER activities and other issues related toyiblantﬂ ‘operations. A Speakers Bureau program
sends speakers to civic groups and educanonal orgamzatlons whlle a public tour program allows the
public to visit Rocky Flats. An Outreach am is-also in place in which plant officials visit elected
officials, the news media, and business anc CNIC orgamzations to further discuss issues related to Rocky
Flats and ER activities. The Commumcatlons Depanment receives numerous public inquiries which are
answered through telephone conversanons :‘o y sending written informational materials to the
requestor.

53 TASK3- F"; D "!NVES:T"%ATIOW ,

Phase i field |nvestlgat|ons wnll be- conducted at the IHSSs in Woman Creek to collect samples and data
concerning the: ne nd extent of cantamination, if any, at each unit. The data and sample results
will be used to- support the Phase | En\)lronmental Evaluation and Phase | Baseline Risk Assessment,
as well as meet the objectnves and data needs described in Section 4.0 of this work plan. It is important
to recognize that additional phases of investigation and risk assessment may be required at some IHSSs
prior to Feasnbghty Studies. /

Three types of actiVitiesv_Will be performed during the Phase | field investigation: screening activities,
sampling activities, and monitoring well installation. Screening activities include visual inspections,
radiological surveys, and soil gas surveys. Sampling activities include surface soil sampling, subsurface
sampling using test borings, surface water sampling, and sediment sampling. Monitoring wells will be
installed and sampled at specified locations and in some test borings.
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Ten IHSSs have been included in OU5 in the Woman Creek drainage. These IHSSs have been grouped
into four groups based on the historical use of the units and the physical similarities of the units.
Because of the diverse nature of the IHSS groups, the Phase | field investigations for each group will
be different. The general discussion of field activities planned for each IHSS group, based on the 1AG,
is given below. Specific field activities are described in the Phase | FSP in Section 7.0 of this work plan.

5.3.1 IHSS 115 - Original Landfill

Screening activities at the Original Landfill will consist of a review of the Qamma radiation survey recently
completed and completion of a soil gas survey. Sampling will mclude subsurface sampling in borings
and sediment and surface water sampling adjacent to the unit. Wells will be, mstalled and sampled
downgradient of the unit and in selected soil borings if a plume is encountered “An additional activity
at the unit will be a study of the pipes protrudmg from ‘the landfill and sampling of effluent from the
pipes, if present. -

5.3.2 IHSS 133.1-6 - Ash Pits 1-4, Incinerator, and COncrete Wash Pad

A radiological survey will be the screening actrvlty conducted at the IHSS 133 sites. Surface soil
samples will be collected from the locatlons that have ‘high radiation concentrations identified during the
radiological survey. Subsurface samples wnll also be collected from borings in the IHSS 133 areas.
Three monitoring wells will be installed downgrad__v nt of the units and sampled.

53.3 IHSS 142 - Detention Ponds - C-Series

There will not be any screening activities. at.,.thgtWO C-Series ponds. Surface water samples will be
collected from several locations in each pond Sediment samples will be collected inthe ponds as well
collected in the South lnterceptor Drtch (SID). Background surface water and sediment samples will
be collected west of the plant. Two" momtormg wells will be installed and sampled in the alluvium
downgradlent of each of the dams at Ponds C-1 and C-2.

5.3.4 IHSS -209""-‘Surface Disturbance Southeast of Building 881 and Surface Disturbances South
of the Ash Pits

Visual inspections of the surface disturbance areas and reviews of historical use information pertaining
to these sites will be completed prior to screening and sampling activities. A radiological survey will be
completed at each area. Surface soil samples will be collected from the three excavations at IHSS 209
and from the north-south excavation at the surface disturbance south of the Ash Pits. A sediment
sample and water sample (if water is present) will be collected from each of the former pond areas at
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IHSS 209. Surface and subsurface samples will be coliected from borings in the parallel excavations
and the east and west areas at the surface disturbance south of the Ash Pits.

5.4 TASK 4 - SAMPLE ANALYSIS AND DATA VALIDATION

Samples coliected during the Phase 1 field investigation will be analyzed for the parameters specified
in the IAG, as a minimum, as described in subsection 7.3. Analytical procedures will be completed in
accordance with the ER Program QAPjP. Project-speoific qualit‘j} assurance (QA) requirements are
included in the Quality Assurance Addendum (QAA), Section 10 0 of thls work plan. Subsection 7.3 of
this work plan specifies Phase | analytical requirements, as well as sample contamers preservation and
holding times, and field quality control (QC) requirements. Samples collected for this work plan will be
analyzed by a Rocky Flats Plant (RFP) contract laboratory o

Phase | data will be reviewed and validated accordmg 1o the data validation guidelines in the QAPJP and
the Data Validation Functional Guidelines (EG&G. 1990a) These documents state that the results of data
review and validation activities will be documented"i data validation reports.

5.5 TASK 5§ - DATA EVALUATIO[j_Mw

Data collected during the Phase | Woman Creek’ dramage Rl will be incorporated into the existing
database and used to better define site charactenstrcs. source characteristics, the nature and extent of
contamination, to support the base{me risk assess.ment and environmental evaluation, and to evaluate

Geologic and hydrogeologrc\d ta‘will be used to develop site maps and cross sections. Geologic data
will be used tod stratlgraphy f the alluvium and colluvium at each site and to determine the
depth to bedrock and the" bedrock type Geologic data from boreholes will provide information on the
size and depths of the Landt” il and Ash Pits.

Hydrogeologicu data will be qs'ed to characterize the unconfined aquifer at the sites. These data will
include information abotit the following:

. Hydrostratigrapnic characteristics of units present

. Aquifer hydraulic parameters

. Hydraulic gradients

. Water table depth and configuration
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To characterize the general groundwater flow regime within and adjacent to the IHSSs, groundwater flow
modeling at an appropriate scale will be conducted. This flow modeling will initially consist of a single
modeling project designed to include the IHSSs within OU5 and integrate consistently with sitewide
groundwater flow modeling. The initial fiow modeling will be used to construct flow paths from the
IHSSs and to determine requirements for more detailed flow and transport modeling. Detailed flow and
transport modeling will be done at the IHSS level as necessary.

To characterize the general surface water system of OU5 a regnonal scale surface water flow and
transport model will be developed. This model will include the Woman ‘Creek segments that exist on
RFP site. The model will be integrated with pond models to’ su_; ulate the, Woman Creek system. The
regional model may be expanded to include off-site segments as necessary Where required, IHSS-
specific flow and transport models will be developed nd mtegrated to the reglonal scale model.

Data collected during surface water and sedlment samplmg, vmcludmg background sampling, will be
used to characterize Woman Creek, the SID, and%_ hie C-Series ponds.

5.5.2 Source Characterization

The data collected during the Phase | Rl wull;_be valuated.to i ntlfy potential sources of contamination
at the IHSSs. Potential sources include. _waste ansposed &t the sites and off-site sources located
topographically and/or hydraulically upgradlev "of@ he sites. Analytical data from soil and sediment
sampling at the sites will be used-to charactenze he nature, lateral and vertical extent, and volume of
source materials, if present! .

5.5.3 Nature and Extent of Qoht__aming_t'

Graphical and, where appropnate statnstlcal methods will be used to identify chemical and radioactive
contaminants -present. n the soil, sedlment surface water, and groundwater and to estimate the
concentranons and dnsmbutlons of the contaminants. Results of sampling will be compared with results
of the ongomg background geochemlcal characterization to asses if chemical concentrations are above
background fevels. Produc_ts Qf this analysis may include isopleth maps, cross sections and profiles,
chemical teBles_, and_u_statisficalv resuits.

5.6 TASK 6 - PI;;iASE'I BASELINE RISK ASSESSMENT

Using existing data and data collected during the tasks described above, a Phase | baseline risk
assessment will be prepared for OUS to evaluate the potential risks to public health and the environment
in the absence of remedial action. The Phase | baseline risk assessment will provide the basis for
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determining whether additional investigations are necessary at the IHSSs and whether remedial actions
are necessary.

The risk assessment will be accomplished in five general steps:

. Identification of chemicals of concern

. Exposure assessment

. Toxicity assessment

. Risk characterization

. Presentation of uncertainties andllmltatlons of the analysis

The Phase | risk assessment will address the potentna “public health and environmental impacts
associated with the site under the no-action alternative’ (no rémedial action taken) based on the data
available. This assessment will aid in thepreliminary screenmg sitefemedies based on the contaminants

of concern and the environmental : "nefdlav::_as iated -with poténtlal risks to public health and the
environment.

The objectives and description-of.work for eac risk assessment step are described in detail in the
Baseline Risk Assessment P n*for O :5, Sectlon 8 Q of this work plan. The Environmental Evaluation

This secﬂon ldentlfles potential technologles applicable to the remediation of contaminated soils, wastes,
and groundwater at OUs. The ldentmed technologies are based on the preliminary site characterization
developed in- Sectlon 2.0.; Identmcatlon and screening of technologies, assembling an initial screening
of alternatives, and. ldentuflcatlon of potential interim remedial actions will be conducted while the RFi/R!
investigation is bemg conducted However, the investigation of this operable unit is in its early stages
and thus remedial alternatives are only briefly reviewed in this section. A more detailed evaluation of
the remedial alternatives of each IHSS will be performed as more data are collected. It is important to
recognize that additional phases of investigation may be required at some IHSSs prior to final screening
of alternatives.
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The process that will be employed to develop and evaluate alternatives for Operable Unit Number 5 is
similar to the EPA Superfund process for selecting remedial alternatives. The Superfund Comprehensive
Environmental Recovery, Compensation and Liability Act of 1980 (CERCLA) process is described in
detail in Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA (U.S.
EPA 1988a). The CERCLA process was adopted because it specifies in the greatest detail the steps that
should be followed for selection of remedial alternatives. In addition, the IAG requires general
compliance with both Resource Conservation and Recovery Act (F_iClRA):' and CERCLA guidance.

The steps followed to develop remediation alternatives for the_y_Origin,al: Landfill ({IHSS 115), Ash Pits 1-4
(IHSSs 133.1, 133.2, 133.3, 133.4), Incinerator (IHSS 133.5), Concrete Wash Pad (IHSS 133.6), Ponds
C-1 and C-2 (IHSS 142.10 and 142.11) and Surface Distyrbahce (IHSS 209) a,r‘éa’s‘-__are:

. Develop site remedial action object, es based on: chemical- and radionuclide-specific
standards (when available); sste-specnflc visk-related factors; and other criteria, as
appropriate. -

. Develop preliminary risk-based remedi%il\qp on_goals for affected media. Preliminary
remedial action goals will-be, applied as pe;?brméhce objectives (along with chemical-
specific Applicable or Relevant and Appropnate Requirements [ARARs]}) for evaluating
the effectiveness of specmc technology proceésses identified as candidate components
of viable remedial action a!ternataves Consistent with the National Contingency Plan
(NCP), prehmlnary remedlatlon goals will be established at a 1 x 10 excess cancer risk
point of depanure and at other‘ir tervals within the 1 x 10 to 1 x 10°® decision range.
As the Feasibility Study evolves prehmlnary remediation goals may be revised to a
dnﬁe;ent nsk Ieyel based onsideration of appropriate factors including, but not
fimited-to: exposure, uncertainty, and technical issues.

*« - ’Develop a lnst of general types of actions appropriate for the IHSS areas constituting
. 0Us (such. as;_contamment, treatment, and/or removal) that may be taken to satisfy the
objectives defined in the previous step. These general types or classes of action are

" _generally referred to as "general response actions” in EPA guidance.

. Identify-and screen technology groups for each general response action. For example,
the general response action for containment can be further defined to include the in situ
stabilization of contaminants in a form that is less mobile or immobile in the
environment. Other containment alternatives could consist of groundwater barriers,
such as slurry walls. Screening will ehmlnate those groups that are not technically
feasible at the site.
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o Identify and evaluate process options for each technology group to select a
representative process for each group under consideration. Although specific process
options are selected for alternative development and evaluation, these processes are
intended to represent the broader range of options within a general technology group.
For example, a soil bentonite slurry wall may be selected as representative of vertical
barriers and would be used for technical and cost comparisons.

. Assemble the selected representative technologies ‘into potential interim response
actions for each IHSS, if appropriate.

. Assemble the selected representative technologies into site_closure and corrective
action alternatives for the IHSS areas comprising OUS that represent a range of
treatment and containment combinatiqns, as appropriate.

* Screen the assembled altematlves agalnst the shont- and long-term aspects of three
broad criteria: effectiveness, nmplementabmty and cost. Because the purpose of the
screening evaluation is to reduce the* number of alternatives that will undergo a
thorough and extensive analysls alternatnves w1l be evaluated in less detail than
subsequent evaluatrons

“Effectiveness"” is an evaluation of the proteétiveness ‘of human health and the environment achieved by
a remedial alternative action dunng constructlon and implementation and after the response objectives
have been met. Evaluatloo of effectweness in the short term is based on protection of the community
and workers, impacts toeth envrronment .and the time required to meet remedial response objectives.
Long-term evaluation of effectrveness addresses! he risk remaining to human health and the environment
and is based on the percent permanent destructlon of, the decreased mobility of, and/or the reduction

in volume of toxic compo unds a hr_eyed after response objectives have been met.

“Implementabnhty" isa measure of both the technical and administrative feasibility of constructing and
operating and maintaining smedial action alternative. It is used during screening to evaluate the
combmatlons of _process options with respect to site-specific conditions. "Technical feasibility” refers
to the abllrty 1o construct rehably operate, and comply with action-specific (technology-specific)
requirements in order to’ complete the remedial action. "Administrative feasibility” refers to the ability
to obtain required permrts and approvals; to obtain the necessary services and capacity for treatment,
storage, and disposal of hazardous wastes; and to obtain essential equipment and technical expertise.

Cost estimates for screening will be derived from cost curves, generic unit costs, vendor information,
conventional cost estimating guides, and prior estimates made for Rocky Flats and similar sites, with
modifications made for Rocky Flats Plant conditions. Absolute cost accuracy is not necessary, but cost
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estimates should have the same relative accuracy for comparison and screening. The cost estimating
procedures used during screening are similar to those that will be used during the later, detailed
alternatives analysis. The later, detailed analysis, however, will receive more in-depth and detailed cost
estimates for the components of each alternative. The screening cost estimates will include capital,
operating, and maintenance costs. The operating and maintenance costs will be calculated for the
lifetime of the treatment unit operation at the site. Present-worth- cost analysis will be used for
alternatives to make the costs for the various alternatives compargb‘lg.f;

Alternatives with the most favorable results from the compos:te evaluatton will be retained for further
scrutiny during the detailed analysis. Not more than 10 alternatives will be. retamed for detailed analysis
(including containment and no-action alternatives). At that tmﬁe it may be determmed that additional
site-specific information or technology-specific treatablhty studles are necessary foran objective detailed
analysis. Also, it will be necessary to identify and v "nfy:the action-specific ARARs that each respective
alternative will be required to meet.

For the Phase | RFi/RIl work plan, the appropnate level of* ematives analysis is the listing of general
response actions most applicable to the type of site under\mvestlgatlon General response actions are
defined as those broad classes of act:ons thapmay satisfy the“ob]ectlves for remediation defined for
OU5. Table 5-1 provides a list and descnptton of general«response actions and typical technologies
associated with remediating soils, groundwater sedlments«and surface water. Table 5-1 also includes
a general statement regarding the apphcab«hty of the general response action to potential exposure
pathways. Not ali of the alternative response actlons and typical technologies listed may be appropriate
for the IHSSs comprising OUS Some will be dlscarded during the screening of alternatives.

The response actions;v=f=6utlined ir_).f’i:a:ble-5-1..3.mu__._ be applied to the potential exposure pathways that will
be identified for OU5. The réépbnSé actions can be capable of providing control over all or some of the
potential pathways _,,.Eamally eﬁectwe response actions can be combined to form complementary sets
of response act o ns-that provnde contro! over all pathways.

in genq_rél t_grms, potential hufﬁan exposure may be avoided by prevention of contaminant release,
transport;. 2 fia"/or contact. Thus application of the response actions may be considered at three
different points. | in each potentlal exposure pathway: (1) at the point where the contaminant could be
released from the source, (2) in the transport medium, and (3) at the point where the contact could
occur with the released contaminant.

The existing data regarding the site hydrogeologic characteristics and potential soil and groundwater
contamination are not sufficient for implerﬁenting the screening process. The IAG and this work plan
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indicate that the following information will be collected during the Phase | RFI/RI for the characterization
of the source and groundwater contaminants and for the preliminary screening of alternatives:

. Describe contaminant fate and transport

- Collect and analyze soil and groundwater samples below and hydraulically
downgradient of potential release areas to evaluate contaminant spread

- Collect groundwater samples at selected locations to evaluate contaminant
distribution

- Collect and analyze surface water and sediment samples at the Detention
Ponds S

- Collect sediment/surface soil samples in the creek/stream and Interceptor
Ditch beds .

- Collect surface soil samples at the Ash Pits, Incinerator, and around the
Concrete Wash Pad ) _

- Describe and characterizp ’hyd(ogeology beneath all IHSS areas

o Site physical characterization N “
- Groundwater flow- reglme within the unconf ned aquifer
- Soil types and- general engmeermg propemes
- Surface water fiow reglme
- Depth to groundwater and ‘saturated thickness

These data will provide for a comparatrve evaluatlon ofthe technologies with respect to implementability,
effectiveness, and cost, and will allow for lnformed decisions to be made with respect to the selection
of preferred technologles The FSP {(Sectior )) describes the methodology that will be followed to
obtain the required mformatnon

Detailed Analysis of B medlai \Attern?iﬁv s

It is unlikely that sufficient data will be generated during the Phase | investigation to allow a detailed
analysis of remedial alternatlves The detailed analysis of each alternative will be performed when
sufficient data__ls generaged _dunng the remedial selection process. The detailed analysis is not a
decision-making process, but it is the process of analyzing and comparing relevant information in order
to select a remedial action. Each alternative will be assessed against nine evaluation criteria, and the
assessments will be compared to identify the key tradeoffs amongthe alternatives. Assessment against
the nine evaluation criteria is necessary for the Feasibility Study (FS) and the subsequent Record of
Decision (ROD)/Corrective Action Decision (CAD) to comply with the CERCLA/RCRA ARARs. The nine
specific evaluation criteria are:

Phase t RFI/RI Work Plan - Womsen Creek Priority Drainsge Finat Draft
Rocky Flats Piant, Goiden, Colorasdo Maerch 21, 1881
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. Overall protection of human health and the environment
. Compliance with ARARs

. Long-term effectiveness and permanence

. Reduction of toxicity, mobility, or volume

. Short-term effectiveness

. Implementability

. Cost

. State acceptance

. Community acceptance

These criteria are described in the CERCLA EPA gundance document (U S EPA 1988a) The initial two
criteria are considered threshold criteria because thes alternatives must be satisfied before further
consideration of the remaining criteria. The next fi ive, crrterla are considered the primary criteria on which
the analysis is based. The final two criteria, state and "'ommunrty acceptance, are addressed during the
final decision-making process after completlon of “the Corrective Measure Study/Feasibility Study
(CMS/FS).

5.8 TASK 8 - TREATABILITY STUDIES-

This task includes efforts to provide techmcal *support in theform of bench-scale treatability tests to the
Rocky Flats Plant ER Program in the event that eatabrlrty studies are necessary or appropriate to
support the OUS RFI/RI. S S

Treatability studies are conducted pnmanly to: (1 ) prowde sufficient data to allow treatment alternatives
to be fully developed ; and evaluated during.the detailed analysis, and to support the design of a selected
remedial alternative; and. (2) reduce cost and performance uncertainties for treatment alternatives to
acceptable levels so that a'remedy can be selected. Treatability study requirements are developed
during the development nd screenlng of remedial alternatives (subsection 5.7) and include all available
data from_ the Current study as well as prior studies.

Numerous te’ohnologies that appear to be potentially applicable for treating OUS will be screened for
treatability testing. “The technologles selected for screening will be limited to those already commercially
established or which have demonstrated potential for processing spent solvents, radionuclides, oils, and
similar contaminants. ~/Additionally, the technologies considered will be required to be readily
implementable (i.e., standard design package units available) within a short time frame. Innovative and
alternative technologies not meeting the above requirements will not be considered.

Phase | RFI/Ri Work Plan - Woman Creek Priority Drainage Fine! Draft
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Depending on the hydraulic properties of the unconfined aquifer considered for remediation, it may be
feasible to collect groundwater for treatment above ground. In that case, the following technologies
have been identified for potential testing: '

o Chemical Oxidation of Organics - Chemical oxidation is used to degrade hazardous
organic materials to less toxic compounds. Oxidation systems, particularly those using
ultraviolet (UV) light, ozone, and hydrogen peroxidé; are powerful tools for treating a
wide variety of common organic environmentai'cohtaminants Disadvantages are
similar to those for inorganic oxidation reduction: potentlal nontarget organics and
inorganics can produce undesirable side products and i rncrease oxrdant requirements.

. Granular Activated Carbon (GAC) Adsorptibn of Organics - GAC edsorption is the most
fully developed and widely used tecl nology for treating groundwater contaminated with
organics. ltis effective for the remo al of a‘;wrde range of organics from aqueous waste
streams. Bench-scale testing" consrsts of .tunning a series of descriptive tests to
determine isotherms for the groundwater contammants GAC s typically regenerated
with a thermal process, and the regeneratron process can be performed at either off-site
or on-site facilities.

. Reverse Osmosis - Revers os srs processes involve the use of semipermeable
membranes. By applying wate pressure greater than the osmotic pressure to one side
of the membranewwater is passed through the membrane while particulate, salts, and
high molecuiar‘”*welght organrcs ”“are retained. However, the retained, highly
concentréte& solgiiorfiw(r;etg e)” contains dissolved salts as well as the target
conterninaiﬁgnts, ndrequrres i?er treatment or disposal.

Air Stnpprng - stripping is a proven technology for removal of volatie and
semrvolat’le contamlnants from water. This process involves the transfer of
‘from a ‘€ontaminated liquid phase to a vapor phase by passing the two
: countercurrenta; streams through a packed tower. Air emission treatment is generally
" ,requrred wrth vapor phase activated-carbon systems being the most commonly used
_vprocess for this purpose, though other alternatives, such as oxidation and incineration,
exist. The vapor phase treatment unit is generally costly.

KRS Zs) ! !!!

C e

L
[ ]

_—
)

. Distillation - Distillation is a process that involves separating compounds by means of
their boiling point characteristics. The primary use of distillaiion is for reclaiming spent

: solvents from industrial processes, and it is generally applicable only to rather

I concentrated solutions. The process can be used to separate various volatile
compounds or to separate mixtures of organics into light and heavy fractions. The light

Phase | RFI/RI Work Plan - Woman Creek Priority Drainsge Final Dreft
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char was the most
* specific Iaboratory testlng would provide valuable information on the suitability of these

fraction can usually be recycled or used as a boiler feed, while the heavy fraction
requires further treatment.

Biological Reactors - Biological reactors utilize microorganisms to remove organic
contaminants from the water. Most organic contaminants can be biologically degraded
by introducing the appropriate microorganisms. High concentrations of some organics
and the presence of metals may prove toxic :,to the organisms, however, and
pretreatment may be required. Several types-v:"’of aerobic reactors exist, including
activated sludge systems, trickling filters, rotatmg blologlcal contactors, and immobilized
cell reactors. In general, these methods generate large amounts of sludge, requiring
disposal.

Sorption of Radionuclides - Sorption of inorganics, metals, and radionuclides is a
standard technique for removal and concentratlon of these contaminants from
wastewater. Common and proven sorptlon processes include ion exchange and GAC,
while less-proven technigues involve the use of activated alumina, bone char, and
proprietary sorption media. The sorptron medla re generally chemically regenerated,
which results in a concentrated side stream requ ring further treatment or disposal. lon
exchange and GAC sorbents are addressed separately elsewhere in this subsection,
while the use of activated. alumi ] and bone char are discussed below.

Activated alumma is.a porous: form of aluminum oxide with a large surface area. For
removal of aqueous " ontaminants, ;activated alumina is typically used in a column
similar to that for, jon- exchange. It has been proven successful in the removal of
arsenic and ﬂuonde from.gro ”ndwater (Rubel 1980). More recently, activated alumina
has shown promlse in absorbing plutonium from a low-level wastewater effluent at the
Hanford Srte (Bamey et al. 1989). In the same study, plutonium adsorption on bone
d-and gave the highest decontamination factors. Waste-stream-

sorbents for onv-level radionuclide removal.

Ion Exchange of Radionuclides - lon exchange processes are used for a wide range

of- water treatment application, including commonly recognized systems such as
demineralizers and water softeners. The goal of an ion exchange system is to remove
undesirable ions of a certain type(s) from a solution and replace them with more
acceptable ions. Radionuclides are commonly removed from waste streams at nuclear
facilities using ion exchange.

Phase | RFI/RI Work Plan - Woman Creek Priority Drainage Final Draft
Rocky Flats Plant, Golden, Colorado Merch 21, 1991
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lon exchange resins, particularly anion exchange resins, have been used to recover
uranium from mine run-off water for many years. Extensive studies on the laboratory
scale report removal of uranium from natural waters as high as 99 percent (Sorg 1988).
A small full-scale ion exchange system was capable of removing uranium from drinking
water supplies to as low as 1ug/l (Jelinek and Sorg 1988). lon exchange resins are
typically rechargeable; however, the resins used - vradioactive applications are
generally only used once and are then disposed of as sohd waste. Although published
information in the removal of plutonium from natur aters by ion exchange has not
been found, there is indication that |on|zed pluton m_is removable using this
technology (Marston 1990). '

In cases where collection of groundwater is not feasi:bléls_, r practical, the follow'iﬁr"i'g"; technologies have
been identified for potential testing: '

. In Situ Biological Treatment - Dé_géﬁ‘ding‘ onv'the effective porosity of the soils, in situ
biological treatment may be feasv'i'bie In.situ biological treatment of groundwater
involves the stimulation of biological growt" in_the contaminated zone in order to
reduce the contaminant concentrations. Microorganisms that can use some or all of
the contaminants as substrates will nofmally, exist in a contaminated environment. The

microorganisms are stlmulated to crease thieir biological growth and consumption of

contaminants through addition of essentlal nutrients. Aerobic treatment systems also
require the mtroductlon of oxygen. In situ treatment is dependent on geological and

tend to be i;_effective in low-permeability materials.

In cases wh'é:rek_gdhtagwin n'ts<:1af're entrained in soils, the soil (such as surface soil) is accessible, and the
contamination is"’bf;_!_jm -areal extent, the following technologies have been identified for potential

testing:

. Solidification/Stabilization - Solidification is a process in which contaminants are
mechanically bound to solidification agents, reducing their mobility. This produces a
solid matrix of waste with high structural integrity. Stabilization usually involves the
addition of a chemical reagent to react with the contaminant, producing a less mobile

Phase | RFi/RI Work Plan - Woman Creek Priority Drainasge Final Draft
Rocky Fiats Plant, Golden, Colorado March 21, 1991
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or less toxic compound. Solidification and stabilization are frequently used together
and are a well-established method for reducing the mobility and toxicity of hazardous
wastes. This process generates large volumes of solidified materials requiring disposal.

. Vitrification - The vitrification process involves heating the waste matrix to a very high
temperature and either combining the matrix with molten glass or heating the matrix
until it melts. Once cooled, the molten mass solidifies into a stable, noncrystalline solid
resistant to leaching of inorganic, metal, and rédiohuclide contaminants. Organic
components are destroyed by pyrolysis. The. process can be conducted either in situ
or off site; however, the process is generalfy expenswe

N Physical Separation - Soil contami(\a‘r:igs’?are often found to be associated with a
particular size fraction of sails, mosf offén fine particles. In these cases, fractionation
of the soil based on particle size can ‘be an-effective means of reducing the volume of
the material that requires further treatment The processes used for soil size
fractionation include screening, classx_chathp, flotation, and gravity concentration.

o Soil Washing - Soil wgs‘?ii‘ngc»is...,l;;ased on the principle of contaminant removal from soil
by washing with two iiquid:;sol. r'i'é"f""‘“'Washigg agents include water, acids, solvents,
surfactants, and chelat&rg. With: he-selection of appropriate washing solutions, soil
washing technology can potentally be used to remove organics, inorganics, metals,
and radionyclides:.. The v»fé’sh _;olution containing the contaminants will require
treatment and/or-dis} |

59  TASK 9 - REMEDIAL INVESTIGATION REPORT
.surmarizing the data obtained during the Phase | field work and data

An RI report will be prepare
ongoing investigations. This report will:

< Describe in detail the field activities that serve as a basis for the Ri report. This will
| .include any d?viations from the work plan that occurred during implementation of the
*-.._field.investigation.

. Disc‘ass‘f-‘"stte physical conditions. This discussion will include surface features,
meteorology, surface water hydrology, surficial and subsurface geology, groundwater
hydrology, demography and land use, and ecology.

Phase | RFI/RI Work Plan - Woman Creek Priority Drainage Finel Draft
Rocky Flats Plant, Goiden, Colorado March 21, 1991
22606E/R1.6 03-20-21/RPT/2 Page 5-17



. Present site characterization results from all RFI/RI activities at OU5 and characterize
the nature and extent of contamination. The media to be addressed will include
contaminant sources, soils, sediments, groundwater, surface water, air, and biota.

. Discuss contaminant fate and transport. This discussion will include potential migration
routes, contaminant persistence, chemical attenua‘fign processes and potential
receptors.

. Present a baseline risk assessment. The risk assessment will include human health and
environmental evaluations. v -

. Present a summary of the findings apd” gdhclusions.

. Identify data gaps for later phag_e‘é' _pf':thisf_ investigation.

EREY S o ]
i
o il

~
v
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6.0
SCHEDULE

The schedule for conducting the Phase | Remedial Investigation is summarized in Figure 6-1. Dates
shown are from the Interagency Agreement (IAG), dated January 22, 1991. According to the schedule,
approximately 3 years will elapse from the time this work plan is t"mahzed until the Phase | Remedial
Investigation Report is issued.
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7.0
PHASE | FIELD SAMPLING PLAN (FSP)

7.1 BACKGROUND AND SAMPLING RATIONALE

7.1.1 Background

The objectives of the Phase | RCRA Facility Investigation (RFI)/Remedlal Investigation (RI) are:

‘ . To characterize the physical and hydrggedggic setting of:\the_;_:l':'riidividual Hazardous
e Substance Sites (IHSSs) S "

| To assess the presence or absence of contamination at each site

Within these broad objectives, s:te-specrt" ic. data needs have been identified in Section 4.0. The purpose
of this section of the work plan is to provnde Fueld Samplmg Plan (FSP) that will address data needs

Statement of Work for OU5 and the data needs eveloped in Section 4.0. It is important to recognize
that additional phases of mvestlgatlon and- riskassessment may be required at some IHSSs prior to
feasibility studies. +

b Generally, only limited- mformauo s.available concerning the IHSSs in Operable Unit Number 5 (OUS)
: since there a\( been- ‘RO prevnous field investigations of these sites. Available information includes
aerial photo raphs site hustones, and some analytical data for samples collected near the IHSSs. Little
mformatlon exists specific to the physical characteristics of the sites or to the nature and extent of the
contamlnatlon' tﬁ.,present

One of the objedt’ive_s_b fv_:the RFI/RI is to assess the presence or absence of contamination in the

5 groundwater, surface V;?ater, and soils at the sites. A stepped approach is outlined in the IAG and will
E;% be used in Phase | to achieve this objective. This approach uses an iterative process involving
continuing reassessment of the site conditions as data are obtained. Based on this process, the
suosequent field sampling program may be modified to collect more representative data for each IHSS.
This FSP describes this stepped process.

Phase | RFI/RI Work Plan - Woman Creek Priority Drainage Final Draft
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Based on the previous investigations. and historical data presented in Section 2.0 of this report, the
primary potential contaminants of concern are metals and radioactive materials. Insufficient data exists
to confirm or deny the presence of organic compounds in IHSSs within OUS.

7.1.2 Sampling Rationale

As discussed above, a stepped approach will be used for the samplmg program There are four steps
which may be completed at any site.

. Step 1 consists of a review of existing data y ncludmg aenal photographs and site
records. Data from ongoing or other operabie unit mvestlgatlons ‘that have become
available since preparation of this Phase 1 work plan will be compiled and evaluated.
These data will be validated as _:ap_propnate for incorporation into the OUS site
characterization. This review_}__,fo'f :,._ékisting:':=.§pformation has already been partially
performed during preparation ofthlsPha

Step 3 consists of Phase | sampling activities for soil, sediment, and surface water. Soil
borings wil_fl;_,_:: 6" completed at §Qme IHSSs to collect samples at depth and to

Step4-is. mamtonng | installation and sampling, which will follow Step 3 Phase |
charactenzatlon and Sampltng Groundwater monitoring wells will be installed to
characterlzq.thg hydrogeologic setting of each site and to monitor alluvial groundwater
':“”"'*conditions Witﬁin or downgradient of several sites. These wells will be sampled after

-vcompletlon and development, and the results will be included in the Phase | RFI/RI
Report

7.1.3 Modifications to the IAG Plan

Several sampling and analytical activities described in the Interagency Agreement (IAG) have been
modified in this FSP. These modifications, listed below, have been made so that each IHSS can be

Phase | RFI/RI Work Plan - Woman Creak Priority Drainage Final Draft
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better evaluated during the Phase | investigation. Modifications to the Phase | sampling program are
presented first followed by modifications to the Phase | analytical program.

Phase | Sampling Program Modifications

1)

2)

3)

4)

5)

Radiation surveys and limited soil sampling will be conducted at the Surface Disturbance areas.
The purpose of these activities is to assess the presence or abgence of contaminants at these
sites. The rationale for this sampling is that if contammat:on is not found, the surface
disturbances can be removed from further phases of the RFI /RI process

An investigation of a second surface disturbancé"’”(south of the Ash Pits)* has been added to the
Phase | investigation. This is an area where unknown activities have taken place at excavation
and fill areas. The mvestlgatlon of this are: w ik mclude a review of the aerial photos, a radiation

Five sediment’ samples e to, be collected from both Ponds C-1 and C-2 (IHSSs 142.10 and
142; A 1) as propos . in the: IAG However, three of the five locations have been changed so
»that more representattve samples of the pond sediment can be obtained. The five locations

< proposed in this Phase | FSP are:

e e in _thé deepest portion of the pond,
. __l.n""the pond, five feet from the inlet, and
. ‘At three randomly selected locations within the pond.

The samples to be collected at the three random locations are the locations which have been
changed from those specified in the IAG. These random samples will provide pond sediment
data that can be statistically averaged, while the samples collected from the deepest part of the
ponds are likely to provide worst case concentrations. These average and worst case
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concentrations can then be used to better characterize the extent and nature of any
contamination in the ponds and provide more useful data for the Phase | baseline risk
assessment. The three original sampling locations specified in the IAG would provide non-
random data that cannot be used in statistical analyses.

6) Seven borings will be drilled and sampled in the Original Landfi i"l”"‘(IHSS 115) area. One boring
will be drilled at the location of the former pond and six borings ‘will be drilled in the disturbed
area east of the landfill. The borings will be drilled 3 feet into weathered bedrock. Samples will
be analyzed for the same constituents as other soil sal ples from the landfill. There have been
no previous investigations in either the area of the former pond or., the dzsturbance east of the
landfill. These borings will provide Phase | data concerning the presence or absence of
contamination at these locations. v

7) Four Phase | background sediment and surface,water samples wrll be collected along the

data, along with other site backgrou ‘ da : )] I’"be sed to: (1) characterize the surface water
quality upgradient of the lHSSs so that contamlnant concentratrons measured adjacent to the

om ey

, ' esentative analysis of the wastes thought to be present in these pits. This
is also ppropriate si ce the groundwater monitoring program calls for analysis of metals in
wells downgrad nt .of this IHSS. Details of this analytical program are summarized in

2) A gamma radiation scan will be conducted by EG&G or its contractor on each of the sediment
samples collected from the location at the deepest portion of Ponds C-1 and C-2 (IHSSs 142.10
and 142.11). Sediment samples at these locations will be collected from the sediment core at
five-centimeter intervals. The rationale behind including this analysis is to evaluate whether
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contamination may exist in thinly stratified layers and to provide additional data to characterize
pond sediment.

3) The IAG specifies that water and sediment samples be analyzed for soluble and insoluble
radionuclides and metals. For the purposes of this Phase | investigation, each of the water
samples will be filtered, and both the filtered and unfitered aliquots analyzed for the specified
metals and radionuclides. The filtered sample will provide.::da;a:"on the dissolved constituents
and the unfiltered sample will provide data on the total cohstit"uent concentrations. Also, water
(both filtered and unfiltered) and sediments will be- analyzed for both plutonium isotopes

(239/240). This is consistent with the existing Rocky | Flats analytrcal »e_ghods

4) Several analyses have been added to the Phase ¥ analyncal program to address chemicals of
interest in the Environmental Evaluation. Groundwater samples from wells Installed at the
Original Landfill (IHSS 115) and one-half of the sediment samples collected in Woman Creek
will be analyzed for TCL pestrcrdes/PCBs It surface (0-2 inches) soil samples taken in QU5
and sediment samples collected in Woman Creek ill be analyzed for total organic carbon
(TOC).

7.2 PHASE | INVESTIGATION Pﬁ’oR;AM

This section describes the Phase I rnvestrgatron program ior the IHSSs wrthm OU5. For each IHSS, the

activities prior to samplmg (Step 2)» fi eld samplmg actrvmes (Step 3), and groundwater monrtonng well
installation and samplrng (Step 4) A ‘part-of.the field sampling program, data from the site-wide
monitoring program wrll be sed as’ appropnate to add to, or substitute for, the data collected during
the Phase | rnvestrgatnon.” he rtes included within OUS are IHSS 115 - Original Landfill; IHSS 133 - Ash
Pits 1-4, the Incinerator,.. and the Concrete Wash Pad; INSS 142.10 and 142.11 - C-Series Detention
Ponds; ands_lH $-209- Surface Dlsturbance Southeast of Building 881. In addition, a second surface
dlsturban south of the Ash Pits will also be evaluated. For reference, the Phase | investigation
programs for each IHSS are summarlzed in Tables 7-1 through 7-4. A number of standard operating
procedures (SOPs) will be’ used during the investigation. The SOPs are cited in this section and
discussed further i |n Sectron 11.0 of this Phase | work plan.

7.2.1 IHSS 115 - Orig’inal Landfill
Step 1 - Review Aerial Photographs

Aerial photographs taken during operation of the Original Landfill will be reviewed to identify the extent
of the Original Landfill and the disturbed area located to the east of the Original Landfill. The areas to
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be studied during later steps of this investigation, including the location of the former pond, will be
delineated from the aerial photographs. Additional studies conducted at the Landfili after preparation
of this Phase | work plan will be evaluated during Step 1 (see Table 7-1). Also as part of Step 1, the
gamma radiation survey conducted at the Original Landfill using a germanium detector will be reviewed.

Step 2 - Soil Gas Survey

A real-time soil gas survey will be conducted over the Original Landfiil.and the disturbed area located
to the east of the Landfill (Figure 7-1). As specified in the IAG; the soil ‘_:g'as samples will be taken on a
100-foot grid according to the procedures described in SOP 39 itis anficipatéd--tbat a method utilizing
a hand-driven probe may be necessary on the steep slopes of the Landfill. ‘”The‘:probe will be driven
§~ approximately 2 feet into the soil to collect the soil gés ’ The soil gas samples‘will be analyzed for
1,1,1-trichloroethane (TCA), dichloromethane, benzene. carbon tetrachloride, tetrachloroethene (PCE),
and tnchloroethene (TCE). Analyt:cal peaks of co ounds for whlch the gas chromatograph (GC) is

£ SOP 3. 2 Samples will be taken continuously in these borings. Discrete samples will be collected from
, every 2-foot increment and : nalyzed for the Target Compound List (TCL) for volatile and semivolatile
i organic compounds Samples will be composited from every 6-foot interval and analyzed for the Total
b Analyte List (TAL) for- metais and radionuclides. The analytical program for those samples is presented
in subsection 7.3.

During sampling a soil classification survey will be completed at the Original Landfill for use in the
Environmental Evaluation. Several samples may also be collected from 0 to 2 feet for grdin size

e analysis.
Phase | RFI/RI Work Plan - Woman Creek Priority Dreinage Final Draft
Rocky Fists Plant, Golden, Colorado March 21, 1981
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The two corrugated metal pipes protruding from the Landfill (Figure 7-1) will also be investigated in this
FSP. Plant plans will be reviewed and a sewer snake survey will be conducted to attempt to identify
the open length of the pipes and the sources of water. This survey may use a traceable electronic or
magnetic source attached to the snake such that surface instruments can be used to follow the path
of the pipe. Other methods for locating pipes may also be used if the sewer snake survey is
inconclusive. If water is found to be flowing through either of the corrugated pipes during this Phase
1 investigation, the effluent will be sampled according to SOP 4.3. {_Results of the sampling will be
reported in the Phase | Rl Report.

The sediments and surface water of the South Interceptor Ditch, (SI D) and Woman Creek will be sampled
immediately downgradient of the Original Landfill. These locatlons are shown'in Flgure 7-2, whichis a
map of all the proposed surface water and sediment sampllng locations for OU5. A sediment sample
and a surface water sample will be collected at three’locations along the SID and two locations on
Woman Creek according to the procedures specifie SOP 4. 6 for sediments and SOPs 4.2 and 4.3
for surface water. The sediment samples will be lected m ‘areas of the creek or ditch that are
conducive to sediment accumulation. The analyses to_ be performed on these samples are listed in
subsection 7.3. ’

During sampling a soil classification survey will b
Environmental Evaluation. Several sample§
analysis.

"""‘“"'completed at the Ash Pits for use in the
ay alsobe- collected from 0 to 2 feet for grain size

Step 4 - Monitoring Wells

If soil borings are used to ansect so»l _gas.plumes,;‘monitoring wells will be installed in the borings with
the highest soil gas readmgs “A‘maximum of three monitoring wells will be installed in these borings.
As specified in the | Il of-these. wells will be installed in the alluvium just above the bedrock
according to SOP 36~

In addition. to the above wells, three monitoring wells will be installed in the alluvial aquifer downgradient
of the Onglnal Landflll between the Landfill and the SID (Figure 7-1). The first well will be placed
between the western leg of the Landfill and the SID. The second well will be placed in the alluvium in
the surface dralnage north of'Well 5786 between the Landfill and the SID within the area of the old
embankment. The third well will be placed in the alluvium between the southeastern corner of the
boundary of IHSS 115 and the SID, downgradient of the outfall identified on the east side of the Landfill.
These three wells should monitor the principal groundwater migration pathway downgradient of the
Original Landfill.

Phase | RFI/RI Work Plan - Woman Creek Priority Drainage Finsl Draft
Rocky Flats Plant, Goiden, Colorade March 21, 1991
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The three proposed groundwater monitoring welis will be drilled according to SOP 3.2 and installed
according to SOP 3.6. All wells will be developed according to SOP 2.2. Following development, wells
will be sampled according to SOPs 2.5 and 2.6. The analyses to be performed on these samples are
listed in subsection 7.3. The resuits of the first round of sampling will be reported in the Phase | RI
Report. The three monitoring wells downgradient of the Landfill will be sampled quarterly for one year.

7.2.2  IHSS 133 - Ash Pits 1-4, Incinerator, and Concrete Wash_;,_l"; =

Step 1 - Review Aerial Photographs

Aerial photographs from 1953, 1964, 1969, and 1978 through1988 will be revnew' to entify the extent
of the disposal areas for these sites including an area north of the west access road and possible waste
disposal areas beyond the boundaries of Ash Pit 1 and the Concrete Wash Pad (see Section 2.0). The
dimensions of each pit, determined from the aenal photographs will be used to assist in planning the
Phase | drilling program and for defining the area of ¢ radiation survey (see Table 7-2).

Step 2 - Radiation Survey

A radiation survey will be performed over th fo 'Ash its, the"
The radiation readings will be taken on a O-footf iirdmg to the procedures described in
SOP 1.16. If hotspots are detected, the size ihe nd will be reduced in that area to pinpoint the
radiation source. The results,will be ‘plotted and_zc:': itoured on a map. The Phase | survey will be
conducted using a side- shlef ed field:instrument fo detectlon of low energy radiation (FIDLER) and a
shielded Gelger-MueIler (G M) pancake -detector.

ncrete Wash Pad, and the Incinerator.

Step 3 - Surface Soil Samﬁlin,g and _'_Soil Borings

Surface soil sam ) esWwill'be. collected depth of 2 inches at the central location of all areas identified
by the radlatlo survey as havmg above-background radiation levels. These soil samples will be
collected {\__a\ccordnlng to the san;pllng procedures specified in SOP 3.8.

Borings will be kc"i‘rillgd duvring the Phase | investigation to collect samples for analysis and to further
characterize the pits and, pads As specified in the IAG, these borings will be placed on 25-foot centers
along the long axis of each xpit or pad, as identified in Step 1 (see Figure 7-3). In addition, soit borings
will also be placed over hotspots detected during the radiation survey. Based on the present size of
the Ash Pits, Incinerator, and Wash Pad, it is estimated that approximately 85 borings on 25-foot centers
will be drilled in the area. Each boring will be drilled 5 feet into weathered bedrock and will be drilled
and sampled according to procedures contained in SOP 3.2. Samples will be taken continuously in

Phase | RFI/RI Work Plan - Woman Creek Priority Drsinage Final Dreft
Rocky Fiats Plant, Golden, Colorado March 21, 18981
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these borings. Samples will be composited from every 2-foot interval and analyzed for metals, total
uranium, gross alpha, and gross beta (see subsection 7.3).

During sampling a soil classification survey will be completed at the Ash Pits for use in the
Environmental Evaluation. Several samples may also be collected form 0 to 2 feet for grain size

analysis.

Step 4 - Monitoring Wells

Three monitoring wells will be installed downgradient of the Ash | its betwee%ﬁ“"lHSS 133 and Woman
Creek (Figure 7-3). Locations for the wells will be selected fo Wing the Ste'p'-v-a:_ectiyities and after a
review of the geologic characteristics of the site. The Iocalons will be proposed to the Environmental
Protection Agency (EPA) and the Colorado Departm t'ﬁc_: Health (CDH) prior to well installation. The
wells will be drilled according to SOP 3.2, installed acce rdingg:__,tq_“SOP 3.6, and developed according to
SOP 2.2. The wells will be screened to monitof. rated section of the alluvium. Following
development, the wells will be sampled according to SO > 2.5.and 2.6. The Phase | analytical program
for samples collected from these wells is contained in suf;%eq -7.3. The results of the first round of
sampling will be reported in the Phase | RI"Report. The wells wnll sampled quarterly for one year.

7.2.3 IHSS - 142.10-11 - C-Series Detentio

Step 1 - Review of Existing Dat

Surface water and sednmenv' sample_?_ ng collected at locations in the Woman Creek
drainage as part of ongomg momtonng -activitie the Rocky Flats Plant. The sampling locations,
methodology, analytical parameters and results from this monitoring will be reviewed prior to the Phase
l ﬂeld mvestlgatlon to assess the potentual overap between the programs Data collected dunng the

Momtonng =~‘(u . DOE 1986a) and other data pertaining to these ponds will be submitted to the EPA
and the CDH

Five surface water samples will be collected from each of the two C-Series Detention Ponds. At least
one of the five water samples at each pond will be taken from the deepest part of the pond. As
specified in the IAG, during the collection of this sample, the presence of stratification in the pond water
will be evaluated. Stratification of the water column will be identified through temperature and/or
dissolved oxygen measurements taken according to SOP 4.8. If stratification of the pond is identified

Phase | RFI/RI Work Plan - Woman Creek Priority Drainage Final Draft
Rocky Flats Plant, Golden, Colorsdo March 21, 1881
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at this location, grab water samples will be taken from each vertically stratified zone. The second
surface water sample from each pond will be collected within 5 feet of the inlet to the pond. The third
surface water sample for each pond will be collected within 5 feet of the pond spillway. The two
remaining sampling locations will be selected at random based on the size of the pond at the time of
sample collection. The surface water sample collected at each location will consist of a composite
sample from the entire vertical water column, except for the grab samples at the deepest sampling
location (described above). Samples will be collected according to SOPs 411, 4.2, and 4.8 as they apply
to pond water sampling.

Five sediment samples will be collected from each of the two, C-Senes Det» ”"tron Ponds (Figure 7-4).
One of the five sediment samples will be taken within the pond 5 feet from the inl A second sediment
sample will be collected from the deepest part of each po d. The other three samples will be taken
from random locations within the pond as it exists at the:time of sampling. All sediment samples will
represent the entire vertical column of sediment présent at each location. If the sediment depth is
greater than 2 feet, 2-foot composite samples wil qtéii “Sediment samples will be geologically
logged according to SOP 3.1.

composite samples collected at 5—centim‘5‘
analyzed by a gamma radiation scan.

creek or ditch at pomts that are conducwe to the'}‘collectlon of sediment. The sample at each location
will consist of 2-foot mpl s taken to the depth of the first gravel layer below the sediment.

Phase | RFI/RI Work Plan - Woman Creek Priority Drainage Final Drett
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interval Number of Sediment Samples
Woman Creek between the Concrete Wash Pad 10
and Pond C-1
Woman Creek between Pond C-1 and C-2 4

SID between the Original Landfill and Pond C-2

Woman Creek between Pond C-2 and Indiana
Street

Ditch to Mower Reservoir between Pond C-2
and Indiana Street

The approximate locations for the above sediment samp s are shown in Figure 3

All sediment samples listed above will be collected according to SOP 4.6 and the SOP Addendum
(SOPA) to SOP 4.6 in Section 11.0 of this document. The chemical analyses that will be performed on
these samples is presented in subsection 7.3. Only one-half.of the sediment samples will be analyzed
for pesticides/PCBs. |

ent and-surface water samples will be collected west
of OUS to provide background information o Jne sediment and surface water sample
will be collected in Woman Creek adjacent ssmg of the South Boulder Diversion Canal. Two
sediment and surface water samples.will be coll‘e,gteé west of Highway 93 and the fourth sediment and
surface water sample will b ected in the ditch, ¢ necting Rocky Flats Lake with Woman Creek.
The samples will be collect: | :.2, 4.3, and 4.6. The background water samples
will be collected quarterly

In addition to the sampling within OUS, four se

Step 3 - Monitoring Wells

Two monitoring wells will be*installed mrﬂediately downgradient of each dam at Detention Ponds C-1
and C-2, th hroviding a toti‘il of four monitoring wells in this area (Figure 7-4). The wells will be
construct%d ‘within the ongmaf s eam channel according to SOP 3.6 and will monitor the saturated
alluvium. Folllow' g developme  of the wells according to SOP 2.2, the wells will be sampled according
to SOPs 2.5 and 26 Results of the first round of well sampling will be reported in the Phase | RI
Report. These wells w'IIn.:_be sampled quarterly for one year. The chemical analyses that will be
performed on these samples are discussed in subsection 7.3.

Phase | RFI/RI Work Plan - Woman Creek Priority Drainage Finsl Draft
Rocky Fists Piant, Golden, Colorado March 21, 1891
22606E/R1.7 03-18-81/RPT/2 Page 7-20



7.2.4 IHSS 209 - Surface Disturbance Southeast of Building 881 and Other Surface Disturbances

There are two surface disturbances that will be evaluated during the Phase | investigation: IHSS 209
and a surface disturbance south of the Ash Pits (Figures 7-3 and 7-4). The Phase | field sampling
programs for these areas are similar and are described below. Table 7-4 summarizes the proposed
program for these areas.

Step 1 - Review Aerial Photographs

Available aerial photographs, including those from 1964, 1969 71 and 1983 will be reviewed to
evaluate the nature and use of IHSS 209 and the surface dlsturbance south of the Ash Pits (see Table 7-
4). These photos will help to determine if there are any: sp_ecn‘uc areas within each of these surface
disturbances that should be investigated more fully. Ir}?a’ddiﬁon, the feature that appears to be a pond
at IHSS 209 in a 1983 aerial photo will be evaluat

Step 2 - Visual Inspection and Radiation Survey

A visual inspection will be conducted overbeth of the surface dtstu nces to identify any stained soil
and anomalous surface areas. A FIDLgR adia ion™ survey will also be performed at both areas
according to SOP 1.16. This survey will be ‘ond| ted-randomly over each surface disturbance. If
hotspots are detected, the survey will be adjust

pmpomt the radiation source. The results of the
surveys will be plotted on a map and.contoured, if ppropnate The radiation surveys will be conducted
using a side-shielded FIDLER and a-shielded G-M pa cake-type detector. If appropriate, the Step 3 field
sampling program will be ad]usted to .invk tigate anoi alies identified from the Step 2 visual inspection

and radiation survey.

Step 3 - Soil, Surface Water‘:’“and Sediment Samples

A sediment sample and sufféqe water sample (if present) will be collected from the deepest part of both
pond-like débr sions at IHSS:ZOQ according to SOPs 4.1, 4.2, 4.3, and 4.6 (Figure 7-4). Also, a grab
sample of soil will be collected from the surface to a depth of 6 inches in each of the three small
excavations at IHSS 209 accordmg to SOP 3.8.

At the surface disturbaﬁées'outh of the Ash Pits, two soil borings will be drilled in each of the parallel
excavations, one in the east excavation area, and four in the west excavation area, resulting in a total
of nine borings (Figure 7-3). The borings will be drilled to a depth of 12 feet and will be drilled and
sampled according to SOP 3.2. The borings will be logged according to SOP 3.1. Samples will be
taken continuously. Discrete samples will be collected from every 2-foot increment and analyzed for
the TCL for volatile and semivolatile organic compounds. Samples will be composited from every 6-foot
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interval and analyzed for the TAL for metals and radionuclides. One surface soil sample will be collected
in the north-south excavation (Figure 7-3). In addition, surface soil samples will be collected at any
radiation hotspots or stained areas identified from the visual inspection and radiation survey. The
analytical program for these soil and water samples is presented in the following section.

During sampling a soil classification survey will be completed at the Surfa -‘e.,Drsturbances for use in the
Environmental Evaluation. Several samples may also be collected. om 0 to 2 feet for grain size
analysis.

7.3 SAMPLE ANALYSIS

This section describes the sample handling procedures and-analytical program for‘'samples collected
from the Phase | investigation. In this section, samplé designations, analytical requirements, sample
containers and preservation, and sample handling and documentation requirements will be discussed.

7.3.1  Sample Designations

All sample designations generated for thls ‘RFI/RI will conform t t
Flats Environmental Database System (RFEDS)- ach sample. desrgnatlon will contain a nine-character
sample number consisting of a two-letter pr g 'the. média sampled (e.g., “SB" for soil borings,
"SS" for stream sediments), a unique five-digit 'nu be ¢ and a two-letter suffix identifying the contractor
(e-g., "WC" for Woodward-Clyde).~One sample-number will be required for each sample generated,
including Quality Assurance (QA)/Q Control (QC ) samples. In this manner, 99,999 unique sample
numbers are available for;each contractor.th ntributes sample data to the database. A block of
numbers will be reserved for, the PHa se-+-REI/RI s rnplmg of OUS5. Boring numbers will be developed
independently of the sample i b"{ s from a bonng Specific sample location numbers are not
assigned at this ti ing th results of the aerial photograph analysis and review of existing data.

input requirements of the Rocky

7.3.2 Analy’ii

Generally, samples collected durlng the Phase | Rl will be analyzed for some or all of the following
chemical and radlon cllde parameters

) Nitrate

. TAL metals

. Uranium 233/234, 235, and 238

. Transuranic elements (plutonium and americium)

. Cesium 137 and strontium 89/90

. Gross alpha and gross beta
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. Tritium

o Total dissolved chromium (water only)
. Beryllium

. TCL volatile organics

o TCL semivolatile organics

J Total organic carbon (TOC)

° TCL pesticides/PCBs

| CO,, HCO,, Cl, SO,, NO, (water only)

The specific analytes in the groups listed above and their detection/quantita _on limits are contained in
Table 7-5. The specific Phase | analytical programs for ea h IHSS are contained m Table 7-6. Both
fitered and unfiltered surface water and groundwater samples will be analyzed at each location.

The analytical program for each media at every HSS is summarized in Table 7-6. The analytical
program for each IHSS was developed in the IAG ‘based-o th type of waste suspected to be present

itation limits are specified in the IAG by
‘General Radiochemistry and Routine
hg of CLP analytes and limits that
its-are presented in Table 7-5. The program
‘T?:"-andf‘i:ompounds that were handled or are
n 6f soll, sediment, surface water, and groundwater

referenceto CLP (Contract Laboratory Program) analysesi :
Analytical Services Protocol (GRRASP) (EG&G 1990f) provudes a
will be used for this Phase | RFI/Rl. These\gnaiyte and i
shown in Table 7-6 should address the bdiskﬁ_kot"'
suspected to be present at OUS5 and enable de
contamination, if present.

Nitrates are included beca se ow-lev radioactive wastes with high nitrate concentrations may be
present in Woman Cregk the SID ‘Metals.were’probably disposed of at OUS; however, details are
not well known. Therefore of'th 'QTAL metals have been selected for Phase | analysis.

Uranium is likely’to have-bgen-a col sti}ué of the wastes at OU5. The isotopes U-233, U-234, U-235,
and U-238 have been selected fo anal"ySIS in Phase I. Plutonium is the only transuranic element that
is used on-thessite. However, americium is a daughter product of plutonium and is found at the Rocky
Flats Plant.*.Th efore plutomum and americium have also been selected as Phase | radionuclide
parameters. Gross alpha and g 3ss beta are included as screening parameters because they are useful
indicators of radlonuchd_;_‘es. Tritium, strontium, and cesium are also included in the analytical program.

Volatile and semivolatile organics may have been handlied at OUS in small quantities. The specific
compounds used are unknown; therefore, all of the TCL volatile and semivolatile organics will be
included in the Phase | analyses. TCL pesticides/PCBs and TOC have been included to provide data
for the environmental evaluation.
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TABLE 7-5

PHASE |

SOIL, SEDIMENT, AND WATER SAMPLING PARAMETERS

AND DETECTION LIMITS

TOTAL ORGANIC"

DETECTION LIMITS*

1

QUANTITATION LIMITS*

TARGET COMPOUNDS LIST - VOLATlLES Water (uq/l) Soil/Sediment k
Chloromethane. 10 10
Bromomethane, . 10 10
Vinyl Chloride ™./ 10 10
Chloroethane 10 10
Methylene Chloride 5 5
Acetone 10 10
Carbon Disulfide 5 5
1,1-Dichloroethene 5 5
1,1-Dichloroethane 5 5

TARGET ANALYTE LIST - METALS Water (ug/l) Soil/Sediment (ma/kq)
Aluminum 200 40
Antimony 12
Arsenic 2
Barium 40
Beryllium 1.0
Cadmium 1.0
Calcium 2000
Cesium .
Chromium - 20
Cobalt 10
Copper 5.0
Cyanide 10
Iron 20
Lead 1.0
Lithium 20
Magnesium 2000
Manganese 3.0
Mercury 0.2
Molybdenum 40
Nickel 8.0
Potassium 2000
Selenium 1.0
Silver 2.0
Sodium 2000
Strontium 40
Thallium 20
Tin 40
Vanadium 10.0
Zinc 40
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TABLE 7-5
(Continued)

PHASE |

SOIL, SEDIMENT, AND WATER SAMPLING PARAMETERS
AND DETECTION LIMITS

TARGET COMPOUNDS LIST

total 1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,1,2,2-Tetrachloroethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichioroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
cis-1,3-Dichloropropene
Bromoform

2-Hexanone
4-Methyi-2-pentanone
Tetrachloroethene
Toluene
Chiorobenzene
Ethyl Benzene
Styrene

Total Xylenes

Phenol
bis(2-Chloroethyi)ett
2-Chlorgpheriol
1,3-Dichlorobenzene
1,4-Dichiorobenzene
Benzyt-Alcohol
1,2-Dichlorobenzene
2-Methyiphenol.
bis(2-Chloroisoprop)
4-Methylphenol
N-Nitroso-di-n-dipropylamine
Hexachloroethane

TARGET COMPOUNDS LIST - VOLATILES (Continued)

QUANTITATION LIMITS*
Water (ug/l)

ooz oo

coaonnonang

OO OSSO OO S NS00

oo og o

QUANTITATION LIMITS*
Water (ug/l)

Soil/Sediment

10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330

k

Soil/Sediment (uq/kq)
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TABLE 7-5
{Continued)

PHASE |

SOIL, SEDIMENT, AND WATER SAMPLING PARAMETERS

AND DETECTION LIMITS

QUANTITATION LIMITS*

PR - - B ES

TARGET COMPOUND LIST - SEMIVOLATILES Water (ug/l) Soil/Sediment (ug/ka)
(Continued)
Nitrobenzene 10 330
Isophorone 330
2-Nitrophenol 330
2,4-Dimethyiphenol 330
Benzoic Acid 1600
bis(2-Chloroethoxy)methane 330
2,4-Dichlorophenol -~ 330
1,2,4-Trichlorobenzene 330
Naphthalene 330
4-Chloroaniline 330
Hexachlorobutadiene 330
4-Chloro-3-methyiphenol(para-chloro-meta-c esol) 330
2-Methylnaphthalene 330
Hexachlorocyclopentadiene 330
2,4,6-Trichlorophenol 330
2,4,5-Trichlorophenol 1600
2-Chloronaphthalene 330
2-Nitroaniline 1600
Dimethyiphthalate 330
Acenaphthylene 330
2,6-Dinitrotoluene 330
3-Nitroaniline 1600
Acenaphthene 330
2,4-Dinitrophenol 1600
4-Nitrophenol 1600
Dibenzofuran 330
2,4-Dinitrotoluene 330
Diethylphthalate 330
4-Chlorophenyt Pl 330
Fluorene 330
4- Nnroan 1600
4 6-D|nnro-2-methylphenol 1600
N-nitrosodiphenylamine = 330
4-Bromophenyl. Phenylether;’ 330
Hexachlorobenzene . 330
Pentachlorophenol 1600
Phenanthrene 330
Anthracene 330
Di-n-butylphthalate 330
Fluoranthene 330
Pyrene 330
Butylbenzylphthalate 330
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TABLE 7-5
(Continued)

PHASE |
SOIL, SEDIMENT, AND WATER SAMPLING PARAMETERS
AND DETECTION LIMITS

TARGET COMPOUND LIST - SEMIVOLATILES Water (ug/l) Soil/Sediment (1g/kq)
(Continued)
3,3'-Dichlorobenzidine .20 660
Benzo(a)anthracene 10 330
Chrysene 10 330
bis(2-Ethythexyl)phthalate 10 330
Di-n-octylphthalate 10, 330
Benzo(b)fluoranthene 10 330
Benzo(k)fluoranthene 107 330
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene .10
Dibenz(a,h)anthracene 10
Benzo(g,h,i)perylene 10

TARGET COMPOUND LIST - PESTICIDES/PCBS

Soil/Sediment

alpha-BHC 8.0

beta-BHC 8.0

delta-BHC 8.0

gamma-BHC (Lindane) 8.0

Heptachlor 8.0

Aldrin 8.0

Heptachlor epoxide 8.0

Endosulfan | 8.0

Dieldrin 16.0
4,4'-DDD 16.0
Endrin 16.0
Endosulfan li 16.0
4,4'-DDD 16.0
Endosulfan sulfate 16.0
4,4-DDT -~ 16.0
Methoxychl 80.0
Endrin Ketone 16.0
alpha-Chlordane 80.0
gamma-Chlordane 80.0
Toxaphene_ “-. 160.0
Aroclor-1016" 80.0
Aroclor-1221 80.0
Aroclor-1232 80.0
Aroclor-1242 80.0
Arocior-1248 80.0
Aroclor-1254 160.0
Aroclor-1260 160.0
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TABLE 7-5
{Concluded)

PHASE |

SOIL, SEDIMENT, AND WATER SAMPLING PARAMETERS
AND DETECTION LIMITS

REQUIRED DETECTION LIMITS*

RADIONUCLIDES Water (pCi/£) Soil/Sediment (pCi/qg)

Gross Alpha 2 4 dry

Gross Beta 10 dry
Uranium 233 +234, 235, and 238 (each species) 0.3 dry
Americium 241 0.02 dry
Plutonium 239+ 240 0.03 dry
Tritium 400 (pCi/mi)
Cesium 137 0.1 dry

Strontium 89+90

Parameters Exclusively for Groundwater Samples

ANIONS
Carbonate
Bicarbonate
Chloride
Sulfate
Nitrate as N

FIELD PARAMETERS
pH
Specific Conductance
Temperature
Dissolved Oxygen
Barometric Pressure

INDICATORS
Total Dissolved Solid

Water (ma/£)

- b
aoaogd

0.1 pH unit
1

0.5

* Detection and quantitation. limits, are highly matrix dependent. The limits listed here are the minimum

achievable under ideal-conditions. “Actual limits may be higher.
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The analytical parameters for the soil gas survey at IHSS 115 are 1,1,1-trichloroethane (TCA),
dichioromethane, benzene, carbon tetrachloride, tetrachioroethene (PCE), and trichloroethene (TCE).
Detection limits proposed for these parameters during the soil gas survey are listed in Table 7-7.

7.3.3 Sample Containers and Preservation

Sample volume requirements, preservation techniques, holding Umes and container material
requirements are dictated by the media being sampled and by the analyses to be performed. The soil
matrices to be analyzed will include soils and sediments. The wa’ter.matnces for analysis will include
surface water and groundwater. Tables 7-8 and 7-9 list analyticat parameters of interest in OUS for water
and soil matrices, along with the associated container size, presérvatwes (chemical and/or temperature),

and holding times. Additional specific guidance on the app 6pnate use of containers.and preservatives
is provided in SOP 1.13, Containerizing, Preserving, Handling, and Shipping of Soil and Water Samples.

7.3.4 Sample Handling and Documentation

Sample control and documentation is necessary to ensure the-defensibility of data and to verify the
quality and quantity of work performed in-the field. Accountable documents include logbooks, data
collection forms, sample labels or tags, cﬁ%jn-of— odyforms, photographs, and analytical records and
reports. Specific guidance defining the necessary sample.contrél, identification, and chain-of-custody
documentation is discussed in SOP 1.14.

EG&G. A hard copy report

through a prescribed QC pro ss  based
by EG&G. |

vill.t e generated from the module for contractor use. The data will be put
Standard Operating Procedure (SOP) 1.14 to be generated

A sample ffacking spreadsheet;_ li be maintained by the contractor for use in tracking sample collection
and shipment.~ EG&G will supply the spreadsheet format and will stipulate the timely reporting of the
information. This data wm also ‘be delivered to EG&G on 3.5-inch diskettes.

Computer hardware and sbftWare requirements for contractors using government supplied equipment
will be supplied by EG&G. Computer and data security will also follow acceptable procedures outlined
by EG&G.
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TABLE 7-7

PHASE | INVESTIGATION
SOIL GAS PARAMETERS AND
PROPOSED DETECTION LIMITS

1HSS-115 Original Landfill

Volaties " Detection Limit
1,1,1 TCA
Dichloromethane ; pg]
Benzene 1 yg/
Carbon Tetrachloride 1 ug/2
PCE 1 yg/8
TCE 1 v/t

NOTE: Detection limits are a function of the detector type an

jection volume. Thus, the detection
limit may vary. '
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TABLE 7-8

SAMPLE CONTAINERS, SAMPLE PRESERVATION,
AND SAMPLE HOLDING TIMES FOR WATER SAMPLES

Holding
Parameter Container Preservative Time
Liquid - Low to Medium Concentration Samples
Organic Compounds:
Purgeable Organics 2 x 40-m£ VOA vials with Coolf'ﬂ;"C' 7 days

(VOCs) tefion-ined septum lids with HCl to pH<2 14 days

Extractable Organics 1 x 4-f amber® 7 days until
(BNAs), Pesticides glass bottle extraction,
b and PCBs 40 days after
b extraction
N Inorganic Compounds:
Metals (TAL) 1 x 1-2 polyethylene Nitric acid 180 days®
bottle pH<2; Cool, 4°C

Cyanide 1 x 1-£ polyethylene
bottle

Sodium hydroxide® 14 days
pH>12; Cool, 4°C

L

Anions I, 4°C 14 days
Sulfide 1 m2-zinc acetate 7 days
sodium hydroxide to
pH>9; Cool, 4°C
Nitrate Cool, 4°C 48 hours

S

Total Dissolved Cool, 4°C 48 hours
K Solids (TDS)
. Radionuclides Nitric acid pH<2; 180 days

* Add 0.008% sodium thi&bl{g}és (Na,S,0,) in the presence of residual chlorine

® Container requirement is for any or all of the parameters given.
° Holding time for mercury is 28 days.

¢ Use ascorbic acid only if the sample contains residual chlorine. Test a drop of sample with potassium jodine-starch test paper;
a blue color indicates need for treatment. Add ascorbic acid, a few crystals at a time, until a drop of sample produces no color
on the indicator paper. Then add an additional 0.6g of ascorbic acid for each liter of sample volume.
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TABLE 7-9

SAMPLE CONTAINERS, SAMPLE PRESERVATION,
AND SAMPLE HOLDING TIMES FOR SOIL SAMPLES

Holding
Parameter Container Time
Soil or Sediment Samples - Low to Medium Concentration
Organic Compounds:
Purgeable Organics 1 X 4-0z wide-mouth 14 days
(VOCs) teflon-lined glass vials
Extractable Organics 1 x 8-0z wide-mouth 7 days until
(BNAs), Pesticides teflon-lined glass vials extraction,
and PCBs 40days after
extraction
Inorganic Compounds:
Metals (TAL) 1 x 8-0z wide-mot Cool 4°C 180 days’
glass jar
Cyanide Cool, 4°C 14 days
Sulfide Cool, 4°C 28 days
Nitrate Cool, 4°C 48 hours
Radionuclides None 45 days
'Holding time for mercury is 28 days.
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7.4  FIELD QC PROCEDURES

Sample duplicates, field preservation blanks, and equipment rinsate blanks will be prepared. Trip blanks
will be obtained from the laboratory. The analytical results obtained for these samples will be used by
the Environmental Restoration (ER) Project Manager to assess the quality of the field sampling effort.
The types of field QC samples to be collected and their application are discussed below. The frequency
for QC samples to be collected and analyzed is provided in Table 7-10. .~

Duplicate samples will be collected by the sampling team and will. ‘as a relative measure of the
precision of the sample collection process. These samples will be collected, at the same time, using the
same procedures, the same equipment, and in the same types of contalners as., requwed for the
samples. They will also be preserved in the same mannér and submitted for the.same analyses as
required for the samples.

Field preservation blanks of distilled water, pre§éw ling to the preservation requirements
(subsection 7.3.3), will be prepared by the samplir[g** am-and will be used to provide an indication of
any contamination introduced during field sample prepéfati echnlque As indicated by Table 7-10,

h '\ 8 :=:-preservat|on Equ:pment (nnsate)

Proceduresﬁ}or onitoring field OC are given in the site-wide Quality Assurance Project Plan (QAPjP).
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TABLE 7-10

FIELD QC SAMPLE FREQUENCY

Media

Sample Type Type of Analysis Liquids
Duplicates Organics 1/10
Inorganics 1/10
Radionuclides 1/10
Field Preservation Blanks Organics NA
inorganics 1/20
Radionuclides 1/20
Equipment Rinsate Blanks Organics 1/20
Inorganics 1/20
Radionuclides 1/20
Trip Blanks Organics (Volatiles) 1/20
Inorganics NR
Radionuclides NR
NA Not Applicable

NR Not Required

Phase | RFI/RI Work Plan - Woman Creek Priority Drainage
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8.0
BASELINE HEALTH RISK ASSESSMENT PLAN

8.1 OVERVIEW

A baseline health risk assessment will be prepared for Operable Unit umber 5 (OUS) as part of the
Phase | RCRA Facility Investigation (RFI)/Remedial Investigation ( ) réport. Both a human health
evaluation and an environmental evaluation will be performed. This’section describes the human health
risk assessment. The environmental risk assessment is descnped_:_m Sex ion 9:0_ of this Work Plan.

The purpose of the Phase | baseline risk assessment is ’:to confirm the presence or absence of
contamination at OU5 and provide an estimate of potentia( Kealth risks that may result from releases of
hazardous substances from OUS in the absence of» iny‘remedial action. Risks will be calculated for
both on-site and off-site exposures to chemicals’ retea nd/or transported from the Individual
Hazardous Substance Sites (IHSSs), using avallable data well as data collected during the Phase |
investigation of the unit.

The purpose of the baseline risk assessment is t vide- inform tlon useful in determining the following,

as described in the National Contingency ﬁla :

. A determination of. whether the on mlnants of concern identified at the site pose a
current Or pote tial-ris 0 human ,\:eA h in the absence of any remedial action

' tion is necessary at IHSSs within the unit, and

) "thways needing remediation

(Part A) I[}terim Final. 1989. EPA/540/1-89/002.

. Guidance for _Conducting Remedial Investigations and Feasibility Studies Under
CERCLA. Interim Final. 1988.
. Superfund Exposure Assessment Manual. 1988. EPA/540/1-88/001.
. Exposure Factors Handbook. 1989. EPA/600/8-89/043.
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Rocky Flats Plant, Golden, Colorado March 21, 1981
22608E/R1.8 03-19-91/RPT/2 Page 8-1



per et
b

>

vy . n . -

i L] Qlll.

iy paayegi E s

° Guidance for Data Useability in Risk Assessment. Interim Final. 1990. EPA/540/G-
90/008.

These documents constitute the most recent and appropriate EPA guidance on public health risk
assessment. It must be emphasized that EPA manuals are guidelines only and that EPA states that
considerable professional judgment must be used in their application. Thls nsk assessment will focus
on producing a realistic analysis of exposure and health risk. v

The risk assessment will be accomphshed in five general steps ldentmcatlon of chemicals of concemn,

A separate risk assessment will be performed on each IHSS'to :
to the separated locations, varied historical practices, and dlﬁerent contamination profiles, the IHSSs
should receive individualized treatment. This IHSS- S caf ic anaIysus will allow the identification of the
most important contributors to the risk from the o rable_ unit, and it will permit sufficient attention to
be paid to contaminants that may be important at one. lHS /but not at another. IHSSs that do not
contribute significant risks can then be identified so that effo may be aimed at further analysis of the
significant sources of risk. “

8.2 IDENTIFICATION OF CHEMICALS OF.( ONCERN

Chemicals of concern are a subset. of all the he lcals or other constituents, such as metals or
radionuclides, that are |dent|f|gd’ at.the unit. They : re the chemicals that are evaluated in the baseline
risk assessment. A two-step ‘process will be used to identify chemicals of concern. First, an initial list
of chemicals of potential concern al_;e"isg ed on the basis of the following criteria:

Chemicals of potentia cencern will be selected following evaluation of available historical and
background sampling results ‘and the results of the Phase | field sampling proposed for OU5. Existing
background data will be used to help identify chemicals that are background constituents in the
environment and that are therefore not IHSS-related. Background information is expected to be
available from ongoing studies including the "Background Geochemical Characterization Report, Rocky
Flats Plant." (EG&G 1990c).

Phase | RFI/RI Work Pian - Woman Creek Priority Drainsge Final Draft
Rocky Flats Plant, Golden, Colorado March 21, 1881
22606E/R1.8 03-19-91/RPT/2 Page 8-2



X

AmAZ

exxTerry
i in iy

PR - mmnagnony
3
W o)

-

’ - e -

Available historical data on chemical and radionuclide concentrations in groundwater, surface water,
sediments, soils and air near OU5 will be used in conjunction with the results of the Phase | field
sampling program to identify IHSS-related chemicals of concern.

Existing analytical results taken from other sources will be accepted as suitable for risk assessment
purposes. The sampling and analytical program for the Phase | investlgatlon of OU5 is described in
Section 7.0 of this Work Plan. The sampling program is designed to'z ddress all potential exposure
pathways (groundwater, surface water, sediments, and soils) to the __;e'i’ite that they can be anticipated.
Samples and analytical results obtained as part of the Phase_}-*’fi estigation will be collected and
validated according to the Quality Assurance (QA)/Quality Conﬁ QC) procedures described in that
section. Only data validated as suitable for risk assessment' purposes will. »b' used in the risk
assessment. '

Tentatively Identified Compounds (TICs) will be evalyate to determme if they should be included in the
risk assessment. {f there are few of them in co .\,parison. the Target Analyte List (TAL), they are
normally omitted in accordance with EPA guidance.

The second step in the identification process-will humber of chemicals of potential
concern is high. In that case, the list rna be further réduced to focus on the chemicals that pose the
greatest risks at the site. Carrying a very, la ge number» of .chemicals through a quantitative risk
assessment can be unwieldy, time-consumin a°nd ) y obscure the dominant risks at the site. The
rationale for selecting a final list of chemicals of o cgm will be presented in the text and will be based

on the following criteria:

° historical nformatlon

. concentrati n ‘and toxicny

. mobili S|stence and bioaccumulation
. sp cial ex sure routes

o/ tréatabilty .

Applicable or Relevant and Appropriate Requirements (ARARs)

- chemical clasg

“freg enc of‘detection (hits/samples)

i f essential nutrients

° concentration relative to background levels (natural or anthropogenic)
. potential for being a laboratory contaminant

The results of data collection and evaluation and selection of chemicals of concern will be summarized
in the text and appropriate tables.
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8.3 EXPOSURE ASSESSMENT

The objective of the exposure assessment is to identify human populations (receptors) that might be
exposed to chemical releases from the IHSSs and to estimate the temporal variation and magnitude of
their exposure. The exposure assessment involves identifying potential receptors, identifying all
potential pathways of exposure, estimating exposure point concentrations of chemicals of concern
based on monitoring data and modeling results, and estimating the intake of each chemical for each
pathway. The results of the exposure assessment are pathway-specific chemical intakes, expressed as
mg chemical/kg body weight/day, by potentially exposed re eptor populatlons Exposure to
radioisotopes will be expressed as activity of intake for internal expo re’or as actlvlty in environmental
media for external exposure. t B

Conceptual models of the IHSSs will be formulated and l:efigéd based on data collected to integrate the
components of the exposure assessment and clarify the ﬁathways to be considered.

8.3.1 Potential Receptors

The exposure scenarios that will be developed in the baseline risk assessment may include exposure
of potential future receptors to contamina ed medla within QU5 as wéll as exposure of off-site receptors
to potentially contaminated groundwater, surface ‘water, and Airborne soil particulates. The exact
exposure scenarios to be considered will be seigct d-according to policy decisions regarding future use
(e.g., residential, recreational, restricted accesSi‘" f thie site that may be made prior to the completion
of the risk assessment. s

8.3.2 Exposure Pathway

Identification of exposure pathways mvolves linking the source of chemlcal release, an environmental

during the site characte zation: These may include sites within the operating unit as well as off-site
locations where contammants may be transported. Examples of mechanisms of human uptake are
dermal contact with contammated media, inhalation of volatile organics or particulates, and ingestion
of soils or water.

Only complete exposure pathways will be evaluated in the risk assessment. If any one of the elements
of an exposure pathway (chemical source and release, environmental transport mechanism, exposure
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point, or uptake) is missing, the exposure pathway is considered incomplete and will not be addressed
in the assessment.

8.3.3 Exposure Point Concentrations

Exposure point concentrations of chemicals of concern will be estimated using analytical results of the
sample program described elsewhere in this Work Plan and available releva historical data. Release
and transport of chemicals in environmental media may be modeled sing basic analytical models
recommended by EPA or the best modef available, as determined by a model performance evaluation.
The models will be calibrated to improve performance using sit p

Model outputs will be characterized by estimating variance through an uncertainty é'mal§$is to the extent
required by the overall risk uncertainty analysis. Effort wn be made to reduce the variance of model
output: the optimal target for model variance is that it be s;mllar to other sources of variability in the risk
assessment, including exposure factors and toxicity \ a{ues.

Concentrations will also be estimated for "average” and reasﬁoriabje maximum"” exposure conditions at
a minimum. When feasible, a goodness fit analysis wil‘lh"""be qc&rggucted to correctly identify the
distribution of the data and the most appro iate~measure of cehtral tendency. The reasonable
maximum concentration will be the upper:g5 ‘perc: " e limit on the appropriate mean or
maximum likelihood estimate. In calculating the éas oncentrations, censored data (data sets with
missing values, nondetects, etc.) will be treated by appropriate methods such as those described in
Gilbert, 1987 (Statistical methods f env onmenfélp"" ution monitoring, Van Nostrand Reinhold).

Human intakes of chemicals~of concern will be estimated using reasonable estimates of exposure
parameters. EPA..guidance, site-speci ‘c factors, and professional judgment will be applied in
. Using’reasonable values permits estimating risks associated with
s'that do not underestimate actual risk. The estimate of intake is the
"intake factor * WhICh may then be mathematlcally combined with the exposure point concentrations and
the critical toxicxty values to determlne cancer risks and hazard indices.

8.4  TOXICITY AsSEs_sb ENT

The toxicity assessment is conducted to characterize the evidence regarding the potential for a chemical
of concern to cause adverse effects in exposed populations and, where possible, to estimate the
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relationship between the extent of exposure and the extent of adverse effects (i.e.,, dose-response
relationship). The toxicity assessment evaluates:

o The evidence for toxic effects of the chemical

L The nature of the dose-response relationship

. The level of uncertainty in the dose-response relationship

. The primary target organs or mechanism of action for each compound of concern

. The applicability of the toxicologic data to the identified exposure scenarios

Sources of toxicity factors (cancer slope factors and reference dosesf) used i assessing health risks due
to exposure to organic compounds, metals, and radionuclides mclude EPA’s :,,tegrated Risk Information
System (IRIS) and the most current volume of EPA’s Health E ects Assessment Summary Tables. Other
sources in the public domain, such as the National Research Council’s reports on the Biological Effects
of lonizing Radiation, reports IV and V, and EPA’s Ba 6und Information Document, Draft E/S for
Proposed National Emission Standards for Hazardous 'Pollutants (NESHAPS) for Radionuclides, will
be consulted as appropriate. New toxicity data and analy: 's}of the health risks of contaminants of
concern will be considered as they become avaivlablg.“ in :he literature. NoO new experimental
toxicological data will be developed.

The toxicity assessment will include a dlscussmn of the uncertainties inherent in the development and
application of toxicity factors. The text wdl i clude a” dtscu5snon of the EPA wenght-of-ev»dence

analysis to more fully desc be the potent;al range of appropriate critical toxicity values based on such
considerations as mechanism of carcinogenesis, the validity of toxicity endpoints used to derive the RfD,
or pharmakokinetic inform: 'n.,t:vhat may Srovide insight on extrapolation from one species to another.

8.5  QUALITATIVE AND QUANTITATIVE UNCERTAINTY ANALYSIS

Presentation ofb“'ﬁncekft"ainties ahd limitations of the risk analysis is an integral part of the risk assessment
process. Usually, uncertamty is discussed after the risk characterization has been completed. However,
in this risk assessment.* the uncertainty analysis will provide substantial input into the risk
characterization process.

Uncertainties exist primarily in the estimation and modeling of exposure point concentrations, the
estimation of human exposures, and the use of toxicology data based on animal studies. These
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uncertainties will be described qualitatively to provide an understanding of the issues. In addition, a
detailed quantitative analysis of the uncertainty will be presented to the extent practicable.

Several methods are available for quantitative analysis. The uncertainty analysis will be performed to
quantify, to the extent practicable, the sources and magnitude of uncertainty in the baseline risk
assessment. Quantitative techniques may include: sensitivity analysis, first-order analysis, or numerical
methods such as stratified Monte Carlo sampling. The outputs will be d‘_e'sbé_:r;ibed and interpreted in the
text. This will inform the risk manager of the sufficiency of the baseline"{{risﬁfassessment given the level
of site characterization at the conclusion of Phase |, the degree of canﬂdence that is appropriate for the
risk estimates, and a basis for further remedial activities at the si ‘

8.6 RISK CHARACTERIZATION

Risk characterization integrates the toxicity factors foi‘: the chemicals of concern with the estimated
chemical intakes and radiation exposures under the assumed exposure conditions to yield protective
estimates of carcinogenic and noncarcinogenic health risks. The IHSS conceptual models will be
consulted again at this point to determine realistic comb ati ns of exposure pathways as well as
maximum likelihood /reasonable maximum estimates for those pat\w ways. Risks to receptors associated
{ s"";exposure pathways that are likely
-and carcinogenic risk from chemicals

to occur simultaneously in order to estimate tot
and radioisotopes. When toxicants with kni

r average, reasonable maximum, and reasonable minimum
theuneertainty analysis will be summarized in tables and

manager to |

'ake a more mfo‘ ed demsnon on a final deterministic cleanup value.
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9.0
ENVIRONMENTAL EVALUATION

9.1 INTRODUCTION

The objective of this Environmental Evaluation Plan is to provide a frar_ni; rk for addressing risks to
the environment from potential exposure to contaminants resulting fropr IH§Ss within the Woman Creek
Drainage, OU5. This plan is prepared in conformance with the 'q 'rements of current applicable
legislation, including the Comprehensive Environmental Response Com pensation and Liability Act
(CERCLA), as amended by the Superfund Amendments and Reauthorlzatlon t"(SARA), and follows
the guidance for such studies as provided in the National Contingency Plan (NCP)and Environmental
Protection Agency (EPA) documents for the conduct Resource Conservation and Recovery Act
(RCRA) Facnllty Investigation/ Remedlal Investigatio (R -'/RI) activities. Specifically, the EPA guidance

na,%u gnd extent of potential impacts of
croorgamsms) Determination of the effects

health risk assessment for OUS. Where
niental evaluation will be developed in
conjuncnon with human health risk assessments.and gnvironmental evaluations for all Rocky Flats Plant
OUs. Information from the enyiror ital evaluation wm assist in determining the form, feasibility, and
or Worh n Creek ainage in accordance with CERCLA.

During preparation of this wo _;plan Several doc1Jments were reviewed as part of an assessment of
available information. These' mcluded the Final Environmental Impact Statement (EIS), Rocky Flats Plant
(U.S. DOE 1980) Wetlands-e. ssessment (EG&G 19909) Draft Environmental Evaluation Work Plan for

reviews will continue throughout the envnronmental evaluatlon Review of this Draft Phase | RFI/RI Work

Plan for OUS an the. Envnronmental Evaluation Work Plans for OU1 (U.S. DOE 1990d) and OU2 (EG&G
1991d) formed th ~:-basus for the establishment of the initial sampling locations presented in the OU5
Field Sampling Plan (Subsectlon 9.3).

9.1.1 Approach

This plan presents a comprehensive approach to conducting the environmental evaluation at Woman
Creek Drainage. This comprehensive approach is designed to ensure that all procedures to be
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performed are appropriate, necessary and sufficient to adequately characterize the nature and extent
of environmental effects to biota under the “no action" scenario. As is recommended by EPA, this
environmental evaluation is not intended to be or to develop into a research-oriented project. The plan
presented herein is designed to provide a focused investigation of potential contaminant effects on biota.

Each task of the environmental evaluation will be coordinated with RFI/Rl.activities at nearby operable
units in order to avoid unnecessary duplication of effort and resources.” Environmental evaluation
planning is currently underway at two operable units in close proxnmlty to OUS5: OU1 (881 Hillside) and
QU2 (903 Pad, Mound, and East Trenches Area). A coordinated.approach with these operable units
is necessary in order to account for contaminant migration into’OU5.

The environmental evaluation process has been divided into ten tasks. These tasks and their
interrelationships are shown on Figure 9-1. The followirig is a brief description of each of these tasks.
More detailed descriptions of each task are presented

Task 1: Preliminary Planning

Task 1 will focus on planning and coordlnatnon of the OUS en nental evaluation with OU5 RFI/RI

will be defined in Task 1 according to EPA g' lda ( .S EPA 1989d) and procedures for monitoring
and controlllng data quallty will be pecnfled Task Kactivrtnes will also include development of criteria
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Task 3: Ecological Field {nvestigation

Task 3 will include the preliminary field surveys and an ecological field inventory to characterize OU5
biota and their trophic relationships and to note locations of obvious zones of chemical contamination.
Brief field surveys will be conducted in the spring, summer, fall, and winter to obtain information on the
occurrence, distribution, variability, and general abundance of key plant ‘and animal species. Field
inventories will be conducted in late spring and summer to obtain qﬁaniitative data on community
composition in terrestrial and aquatic habitats. Samples collected as péf_; of the activity will be saved
for tissue analyses where contaminants of concern have been iqé;xg'sﬂed..aﬁd .sampling protocol are in
place. Task 3 will also include aquatic toxicity tests using Cerieﬁgg’i\nia §ggand"'fat!)ead minnows. As
part of these activities, all collected field data will be reduce_dz,.@vé{iuated, compared wrth and integrated
into the existing data bank to update knowledge of site condit

Task 4: Toxicity Assessment

Task 4 will entail compilation of toxicity literature and thé-toxicological assessment of potential adverse
effects from contaminants of concern on key receptor species.. This task will be performed in
conjunction with the following Task 5. '

site-specific pathways model based on the ecological field
investigation and inventory. ~This” exgoéyre-rece;;i“qr ':iaathways model will be used to evaluate the
transport of contaminant ‘0OUS to b%log_i_gg céptors. The pathways model is based on a
conceptual pathways agproa"gp (Fordham-and.Reagan 1991) and will provide an initial determination
of the movement and dis\"fﬁbyti“ ontaminants, likely interactions among ecosystem components
and expected ecological effects:-t is anticipated that this approach will be coordinated with the efforts
of investigators wor ng-in.other.operable units to avoid duplication of effort, to collect comparable data
and to provide consistent gése ment of environmental risk.

Task 6: P}e!imiﬁéngContaminﬁa__‘ iioq Characterization

Task 6 will provide é'l'éhgméte;ization of the risk or threat of OU5 contaminants to receptor populations
and habitats and a sumrﬁéry::of risk-related data concerning the site. Determinations will be made as
to the magnitude of the effects of contamination on OU5 biota. The actual or potential effects of
contamination on ecological endpoints (e.g., species diversity, food web structure, productivity) will also
be addressed. Depending on the DQOs and the quality of data collected, the contamination
characterization will be expressed qualitatively, quantitatively, or a combination of the two. Task 6 may
include the preliminary derivation of remediation criteria. Development of these criteria will entail
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consideration of federal and Colorado laws and regulations pertaining to preservation and protection
of natural resources that are Applicable or Relevant and Appropriate Requirements (ARARs) (see
Section 3.0). Information from ARARs, toxicological assessments and the pathways model will be used
to develop criteria that address biological resource protection.

Task 7: Uncertainty Analysis

Task 7 includes the identification of assumptibns and the evaluation,of u certainty in the environmental
risk assessment analysis. Task 7 will include the identification of data.needs to calibrate/validate the
pathways mode! developed in Task 5.

Task 8: Planning

Task 8 will entail the development of additional DOOs with-respect to the conduct of the Task 9,
Ecotoxicological Field Investigation. DQOs to be ac eved by stich sampling will be defined according
to EPA guidance (U.S. EPA 1989d). Scoping and desngnoft ask 9 field studies will be based initially
on the outcome of the Task 2 preliminary risk assessment. Field samphng will only be performed where
acceptance criteria for demonstrating injury to-a biological resourece #ill be satisfied in accordance with
regulations under the Natural Resource Di%amaga [40 CFR Subtitle A Section 11.62 (f)].

Task 9: Ecotoxicological Field Investigation

Task 9 will include tissue analysss studies and any addmonal ecotoxicological field investigations.
Samples collected in Task.3 field studaes will be used wherever possible (e.g., when contaminants of
concern have been identified » ols are in place); new samples will be collected if
necessary. The need for ""asuifi'ng' additional population endpoints through reproductive success,
enzyme inhibition, or other otoxncologlcal studies will be evaluated based on the Task 3 preliminary
ecological risk asséssment. “Selection of the target analytes, species, and tissues will be based on the
determination 6f which contam riants ar'e"hkely to be present in sufficient concentrations, quantmes and

Task 10 will provide a final characterization of contamination in biota at OUS5. Results from the Task 9
ecotoxicological field investigations will be used to evaluate ecosystem effects. Information on site

e environmental characteristics and contaminants, characterization of effects, remediation criteria,
I» conclusions, uncertainty analysis and limitations of the assessment will be summarized into the
Environmental Evaluation Report.

Rocky Fiats Plant, Golden, Colorado March 21, 1991
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Each of the preceding tasks is described in further detail in Subsection 9.2. A suggested outline for the
Environmental Evaluation Report is presented in Subsection 9.2.11. The field sampling plan presented
in Subsection 9.3 addresses both the Task 3 ecological investigation and the Task 9 ecotoxicological
field investigations. A tentative outline for performing the environmental evaluation is presented in
Subsection 9.4.

9.1.2 OUS5 Contamination

A number of chemicals is suspected to be present in the soils and, urface water at OUS (see Table 9- 1).
Preliminary reviews of available data show some chemicals (organlcs ametals and radionuclides) in
surface water to be above detection levels (Tables 2-5 and 2-6) Which of th se evels are above
background is currently being evaluated as part of the RFI /RI effort. Most of the chemlcals shown in
Tables 2-5, 2-6, and 9-1 are likely to impact biota if pres nt at sufficient concentrations. The following
subsections present a discussion of which of these chemncals.are likely to be of paramount concern at
OUS given their toxic nature. Actual selection of‘contamir ng_s ‘of concern to biota will take place in
Task 2 after a more detailed analysis of potential adverse eff icts and review of available toxicological
literature.

9.1.2.1 Metals

Terrestrial Ecosystems

Data on contaminant levels in.soils"at- OU5 are not yet available as this is a Phase | RFI/RI investigation.
Based on the occurrence of etal conta "nants in OUS aquatic ecosystems, contamination of terrestrial
ecosystems can also b "expected. Hea metals’are the most commonly evaluated environmental
contaminants in blomorilto ng studles of terrestnai ecosystems. Studies on heavy metals are of several
types: (1) reports o cohc ntratnons in animals from only one location, (2) correlations of tissue
concentrations wit ntal coqcentratlons, (3) monitoring a site through time, (4) concentrations
in animals colléc alonga \ adient of f’)“‘diﬁlution and (5) comparisons of concentrations in animals from
reference and ontaminated s es: r sites where contamination is suspected. These studies generally
provide info rmation on background concentrations of contaminants and correlations of tissue
concentratlons with environmen E'I concentrations. Data from the Talmage and Walton (1990) study is
available for most heavy tals for a variety of mammal species and lower trophic levels.
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TABLE 9-1

CHEMICALS DETECTED AT OU5

ORIGINAL LANDFILL (IHSS 115)

Soil:

Organics: petroleum distillates, 1,1,1-trichloroethane,_ ichforomethane,
benzene, carbon tetrachloride and trichlorogthane

Metals: beryllium, lead and chromium

Radionuclides: uranium

Ciianid

ASH PITS, INCINERATOR AND CONCRETE WASH PAD (IHSSs 133.1-133.6)

Soil:
Radionuclides: uranium
Metals: unknown

Ponds C-1 AND C-2 (IHSSs 142.10 and 142.11)

Surface Water:
Organics: utyl phthalate
Metals:

Radionuclides: strontium-90, tritium, uranium-

Anions:

Sediments:

d;ata not yet available

sluminum, strontium, manganese, barium, lead, lithium, zinc, mercury, molybdenum,
“chromium, copper, tin, arsenic, beryllium, cobait and nickel

Rad!onu"t’:liqes;.“: americium-241, cesium-137, plutonium-239, strontium-90, uranium-233/234,
uranium-235, uranium-238, tritium and radium-226 ‘

Anions: sulfate and nitrate/nitrite
Sediments:

Data not yet available
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Several of the heavy metals detected in aquatic ecosystems at OU5 are phytotoxic and are known to
bioaccumulate and biomagnify in terrestrial ecosystems. Bioaccumulation, the process by which
chemicals are taken up by organisms directly or through consumption of food containing the chemicals,
is documented for arsenic, cadmium, chromium, cobalt, copper, lead, mercury, nickel, and selenium.
Biomagnification, or the process by which tissue concentrations of chemicals increase as the chemical
passes up through two or more trophic levels, is documented from soil to pi'ams for beryllium, cadmium,
chromium, copper, lead, mercury, and selenium. In herbivores, bioma“énif’eation occurs for antimony,
arsenic, cadmium, chromium, copper, lead, mercury and selenium.” In’ terrestnal carnivores, mercury
and cadmium are known to biomagnify. Depending on hlstoncal usage ‘concentrations detected in
soils, and the biological receptors at OU5, any, if not all, of these metals are llkely to become
contaminants of concern in the OU5 environmental evaluation. ‘

Aquatic Ecosystems

EPA has established ambient water quality criteria Qc) to be protective of the environment (U.S.
EPA 1986b). Specifically, the criteria were establlshed to be protective of all aquatic life forms. One
rationale for establishing criteria protective of aquatic hfe ‘is.tha uatic organisms and plants are
important in food chains to higher life formis:-In_addition, their-difect dependence on the aquatic
environment results in constant contact'with the_ water and.the organisms are therefore likely to
assimilate any contaminants. One EPA ob}ecfi\(e in es Bﬁshiﬁg AWQC was to determine chemical
concentrations that would not be directly ha"’i'r,pf“ﬁl to aquatic organisms and plants and would not
present a hazard to higher life forms-due to anf "o: agnification of individual chemical substances.

Of the metals detected in sur 5, eight are of immediate interest in the evaluation of
aquatic ecosystems giv n their pri :'sencec-xat,..lgyg above Federal surface water quality standards
(Table 9-2). These are aluminur banum chromium, copper, lead, manganese, mercury, and zinc. Of
the heavy metals detected at elevated levels, chromium, copper, lead, mercury, and zinc are likely to
be contaminants of GORcer because of}th'_:_ ir potential to biomagnify. Brief summaries of AWQC toxicity
information (U S. EPA 1986b) J "’E'each of these latter metals is presented in the following text. Similar
toxicity proﬂles will be evaluated against site-specific concentrations data in the selection of
contaminants of concern and key receptor species. The occurrence of these metals at elevated levels
does not necessarlly |mply that they are available for assimilation in all organisms or that they transfer
to successive trophi¢ Ievels. The potential for adverse effects to occur is dependent of a number of
physiochemical factors 'fﬁcldlding: (1) physiological and ecological characteristics of the organism;
(2) forms of dissolved trace metals; (3) forms of trace metals in ingested solids; and (4) chemical and
physical characteristics of water (Jenne and Luoma 1977). Each of these factors will be considered in
the evaluation of potential adverse environmental effects at OUS. ‘
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Chromium(Vi)

The toxicity of chromium is largely due to its oxidizing action in its hexavalent state (as chromic oxide,
chromate, or dichromate) and its easy permeation of biologic membranes (NRC 1974). Acute toxicity
values for chromium(Vl) are available for freshwater animal species in 27 genera; these values range
from 23.07 ug/ £ for a cladoceran to 1,870,000 ug/ £ for a stonefly. These species include a wide variety
of animals that perform a wide spectrum of ecological functions. Daphmds are especially sensitive. The
few data that are available indicate that the acute toxicity of chromlum(Vl) decreases as hardness and
pH increase.

The chronic value for both rainbow trout and brook trout is 264.6 ug/£; while.the chronic value for
fathead minnow is 1,987 ug/£. Chronic tests using chlnook _;.é:almon show a reduc‘i'ioh in growth at low
concentrations of 16 yg/£. Chronic values in soft water fc oaphnids range from <2.5 to 40 g/ £ and
acute-chronic ratios range from 1.130 to >9.680. Gl;_ee A igae( re quite sensitive to chromium(Vl). The
bioconcentration factor (BCF) for rainbow trout is es han3.

Copper

The toxicity of copper to aquatic organ ms is.due primarily.to the cupric (Cu?*) ion and possibly to
some of the hydroxy complexes. Concentratlons of coppef ranging from 1 to 8,000 »g/ 2 inhibit growth
of various aquatic plant species. Sensitivities for “aquatlc invertebrates and fish are similar to those for
plants. Acute toxicity data are available for specie f 41 genera of freshwater animals. At a hardness
of 50 mg/#, the genera rang ' ity from 16.74 g/ 2 for Ptychocheilus to 10,240 upg/¢ for
Acroneuria. Acute toxucnty generally decreases as water hardness increases. Additional data for several
species indicate that toxi lty '_’_Iso decf ase increases in alkalinity and total organic carbon.Chronic
values are available for 15 shwater fish specnes:?and range from 3.873 ug/ £ for brook trout to 60.36
ug/2 for northern pike Flsh and ‘invertebrate species seem to be equally sensitive to the chronic
toxicity of copper ’

Protection of animal species appears to offer adequate protection of plants. Copper does not appear
to bloconcentrate very much i m the edible portion of freshwater aquatic species. Many animals have
some ability to" cope with excess copper through excretion (Rand and Petrocelli 1985). In animals
where copper is not e,x_creted, copper will accumulate in tissues, especially liver.

Lead

The acute toxicity of lead to several species of freshwater animals has been shown to decrease as the
hardness of water increases. At a hardness of 50 mg/{, the acute sensitivities range from 142.5 yg/ 2
for an amphipod to 235,900 ug/£2 for a midge. Data on the chronic effects of lead on freshwater
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animals are available for two fish and two invertebrate species. The lowest and highest availabie chronic
values (12.26 and 128.1 ug/£) are both for a cladoceran, but in soft and hard water respectively.
Freshwater algae are affected by concentrations of iead above 500 ug/2, based on data for four
species. BCFs are available for four invertebrate and two fish species and range from 42 to 1,700.

Several enzymes are sensitive to lead at very low concentrations. Lead strongly inhibits several
ATPases, lipoamide dehydrogenase, and aminolevulinic acid dehydréias’é which is involved in the
synthesis of heme (Rand and Petrocelli 1985). In vertebrate ammais Iead pOIsonlng is characterized
by neurological defects kidney dysfunction, and anemia.

Mercury

Mercury is toxic to all forms of biota in aquatic ecosystems, although many factors (e.g., alkalinity, pH,
and temperature) influence toxicity. The toxic ac 'on of mercury in plants and animals appears to
involve cell membranes and their permeability. In#mam arly subacute poisoning generally has a
neurological manifestation (Rand and Petrocelli 1985).. Data are available on the acute toxicity of
mercury(ll) to 28 genera of freshwater animals. Acute value  for-invertebrate species range from 2.2
#g/ 2 for Daphnia pulex to 2,000 pg/#£ for'three.insects. Acute values for fish range from 30 ug/2 for
the guppy to 1,000 ug/2 for Mozamblgge; t_gg_g ‘data. are available for various organomercury
compounds and mercurous nitrate, which are 4.to 31 times. moré acutely toxic than mercury(ll).

Available chronic data indicate that- methylmercury is the most chronically toxic of the tested mercury
compounds. Tests on methyii -cury nh Daphnia miagna and brook trout show chronic values less
than 0.07 ug/2. For mercury ,

chronic ratio is 4.5.

The levels of dietary zincat which toxic effects are evident depend markedly on the concentration ratio
of zinc to copper (Rand and Petrocelli 1985). Zinc is also a metabolic antagonist of cadmium, so that
high zinc intakes in animals afford some protection against cadmium exposure. Acute toxicity values
are available for 43 species of freshwater animals. Data indicate that acute toxicity generally decreases
as hardness increases. When adjusted to a hardness of 50 mg/ £, sensitivities range from 50.70 ug/2
for Ceriodaphnia reticulata to 88,960 upg/t for a damselfly. Additional data indicate that toxicity
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increases as temperature increases. Chronic toxicity data are available for nine freshwater species.
Chronic values for two invertebrates range from 46.73 ug/ £ for Daphnia magna to >5,243 ug/? for the
caddisfly, Clistoronia magnificia. Chronic values for seven fish species range from 36.41 ug/2 for
flagfish, Jordanella floridae, to 854.7 ug/ £ for the brook trout, Salvelinus fontinalis. The sensitivity range
of freshwater plants is greater than that for animals. Growth of the alga, Selenastrum capriocornutum,
is inhibited by 30 pg/ £; however, 4-day EC50s for several other species of ¢ green algae, exceed 200,000
pg/2. Zinc bioaccumulates in freshwater animal tissues at 51 to 1, 139 tlmes the water concentration.

9.1.2.2 Radionuclides

Basic ecological research on radionuclides in the envnronment has a 40-yea hlstory resulting in
sophisticated models for identification and prediction of t movement and conceritration of specific
radionuclides. The same is true for effects resulting from 1) posure to both external and internal sources
of radiation. Most of the scientific literature concs ":nl radiogcology has resulted from interaction
between DOE operated facilities and nearby univé;sjpe

The following discussion is a brief summary of the radionuclide literature reviewed. In general,
transuranics tend to bind in the soils and..sediments and-.have limited avallability to biota.
Bioaccumulation or concentration factoré‘f{ﬁ_outgpel.y are [ow between trophic levels. Data from Little et
al. (1980) from the Rocky Flats Plant site mdlcate t radionuclide inventories (and thus radiation doses)
in vertebrate populations are well below levei kno' fo elicit effects. Based on the following cursory
Inerature review, it seems unlikely-that at the low Ievels reported sufficient sensitive methods exist

foodstuffs. . For the most part, BCEs for mammals have been collected from fallout studies under widely
varied habitat condmons (arctic, ésert temperature zone, and laboratory) and, consequently, there are
few consistent gen rahzatlo, Concentration factors for '*’Cs typically show an increase from plants
to mammalian herbivores as well as increases at the higher trophic levels. Ninefold increases in '*'Cs
through the plant - mule deer - cougar food-chain were demonstrated in the work done by Pendleton
et al. (1965). Also an increase of approximately 2 to 5 fold at each link in the lichen - caribou - wolf
food-chain has been reported by Hanson et al. (1967).

Less comprehensive data are available for the other radionuclides, but it is evident that not all
radionuclides are concentrated in food-chains and that different food-chains may exhibit markedly
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different concentration patterns for the same nuclide. Strontium-90 accumulation for the plant —
herbivore chain ranges from 0.02 to 8.4; while the BCF’s for °H, °° Co and '*'l are less than 1.0 with the
exception of 2.4 for seed ~ water - quail for *°Co movement (Auerbach 1973).

There have been few field studies on the comparative uptake of actinides (transuranics) by biota from
contaminated soils. Uranium, Th, and Pu transfer in terrestrial food-chains has not been well studied
because of the difficulty and expense of analyzing these elements at low I’éyv.e‘i's in biota and the frequent
high degree of variation in field data that complicates statistical compa‘risoﬁs between different actinides.
Field studies that have been conducted on soil-plant-animal transfer suggest that bicaccumulation of
these elements does not occur. Hakonson (1975) indicates that at the Tnmty Site, residual plutonium
levels in soils, plants, and animals were approximately 10 times lower in small rodents than in the
corresponding grass samples. This same trend has been noted in other studies as well (Garten and
Dakiman 1978, Garten et al. 1981). Bly and Whicker’ (1_,978) found that the mean ratio of **Pu in
arthropods to **Pu in 0 to 3 cm soil at Rocky Flats;_;PIaﬁt' was 1:9x10°°,

Little, Whicker, and Winsor (1980) conducted a combi‘éh : sive'study in the grassland ecosystem around
Rocky Flats. The overall conclusions mirror the previousii?*-mehtioned works in that plutonium was not
accumulated up through the food-chain. Addmonally, the body burdens of biota were significantly lower
than required to elicit a biological or ecologlca ffect:

Most studies of radiosensitivities of soil fungal ‘popula ons have been performed in the laboratory.
Studies on the effects of irradiation.of natural populat!ons in the field have been rare and have suffered
from inadequate controls (Stotsky»,-and Mortenso 959 and Stanovick, Giddens, and McCreery 1961)

A study by Edwards (1 969) fevealed dlstmct ces in radiosensitivities of various microarthropod
groups, but all were killed: at levels ‘much lower than those lethal to microfiora. Orbatid mites, the most
radiation-resistant mlcroarthropods were killed by 200 kilorads. Auerbach et al. (1957) found that with
lower radiation doses effect eXIsts in growth rates in certain microarthropods, such as Collembola.
Cawse (1969 hoted that bactena are the' most tolerant to radiation up to about 2.5 megarads. Fungi
are resnstant up to about 1 megarad (Johnson and Osborne 1964).

Fraley and Whiqké?“ (1973) found native shortgrass plains vegetation to be very resistant to chronic
gamma radiation 5t"-=-exbbs&re_,rétes varying from 0.01 to 650 R/hr. One of the most resistant species
was Lepidium densiflo}Um_wﬁich became dominant at exposure rates of 12 to 28 R/hr and was able to
germinate, develop, and complete seed set at exposure rates greater than 28 R/hr. The level of
radiation exposure in their study is many orders of magnitude greater than any encountered in the
environment around facilities such as Rocky Flats. The authors also reported that while community
changes were apparent, the parameters used (coefficient of community and diversity) Iacked the
sensitivity to measure such change.
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Along-term project was initiated in 1968 at Oak Ridge National Laboratory (Styron et al. 1975) to assess
effects of mixed beta and gamma radiation from simulated fallout on a grassland ecosystem. Extensive
statistical analyses of data on numbers of individuals collected for each of 76 arthropod and 2 molluscan
taxa have identified no lasting significant changes in similarity or species diversity of experimental versus
control communities as the result of the long-term irradiation at low doses rates. Natural fluctuations
in community dynamics obscured any possible radiation effects.

Mammal species and populations exhibit a similar resistance to chromc low-level exposures and even
acute exposures required in excess of 100 rads to elicit reproductlve, hemoponetlc or survivorships

responses (Kitchings 1978).

Aquatic Ecosystems

Aquatic food-chain dynamics are similar to those p’i'evibusly described for terrestrial ones. On the
whole, the actinides have no known biological functuon and do not show an affinity for muscle in higher
trophic level organisms (Poston and Klopfer 1988). In.a study conducted at the Savannah River Plant
by Whicker et al. (1990), aquatic macrophytes were found_.._,_to have the highest concentration ratio,
primarily, the authors suggest, due to adsorptio particulates to surfaces. All other trophic
levels were found to have very low concentration ratios. In nearly all cases, concentrations of
transuranics in vertebrate tissues were \iegy"'""low newould expect very low concentrations of
transuranics in vertebrate tissues because of t e Iew "ncentrétions in water, sediments, macrophytes

Hanford Reservation were found.to be avallable for foodweb transfer (Emery et al. 1975). The remaining
fraction appeared to be tighti bound to particles and would be transported ecologically in particulate
co centratlon about equal to the sediments while dragonfly larvae and snails
had Am levels- approxnma g.th _sednments All remaining biota had Pu and Am concentrations which
were generally well below thosa ef the sediments. Goldfish in the pond concentrated small amounts
of both lsotopes L

With respect to the dlstrlbutlon‘of several long-hved radionuclides within aquatic ecosystems, the work
of Whicker et al. (1 990) tends to confirm and strengthen the concept that many radionuclides tend to
reside entirely in the sediments. It appears that this is true for "*’Cs and the transuranium elements.
The rule also seems to hold for different types of systems with widely varying limnological properties.
As a consequence, only a very small fraction of the total system inventory can reside in the biotic
components. For radionuclides that tend to sorb strongly to sediments, this distribution can probably
be extended to most freshwater ecosystems.
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9.1.2.3 Organic Compounds

Each of the organic compounds found at QU5 (Table 9-1) are on the RCRA Appendix VIIl and IX Lists,
the Superfund Target Compound List, and the EPA Clean Water Act Priority Pollutants Compounds List
and each is known to cause adverse acute and chronic effects on aquatic life depending on their
concentrations. Only two of the organic compounds listed in Table 9-1, phenol and di-n-butyl phthalate,
are reported in Table 2-5 and Table 2-6 as being detected in surface wéier“ét OUSs. Values for both of
these compounds are less than the potential chemical-specific ARABs reported in Tables 3-1, 3-2, and
3-3 of this document. While these contaminants do not appear to, be of. concern based on these limited
data, forthcoming data will be evaluated with respect to this determmatlon ‘Chemicals which are readily
accumulated by aquatic biota and are persistent in aqueous thedia (e.g., petroleum distillates) will
require evaluation of their potential adverse affects on sste specmc biota. While there is no history of
their disposal, detection of pesticides, PCBs, or dioxins in ‘the Phase | analytical program for abiotic
media would also warrant further consideration in thls environmental evaluation. Locations of elevated
levels of such organic chemicals in groundwater W':_, warrant’ evaluatlon due to the potential interaction
with surface water and subsequent potential for exposure to. 2ceptor organisms.

9.1.3 Protected Wildlife, Vegetation and-Habitats

9.1.3.1 Wildlife

The U.S. Fish & Wildlife Service has- rdermfled S veral listed endangered or threatened wildiife species
which could possibly occur m the Rocky"Flats Plant: rea However, none is expected to occur because
of lack of habitat. These specres mclud endangered bald eagle (Haliaeetus leucocephalus), the
two threatened subspecre »{of pe ine, (Falco peregrinus tundris and F. p. anatum), the
endangered whooping crane @g americana) and the endangered black-footed ferret (Mustela

nigripes).

The bald eagle pr'imariI)';“:é-vwinter resident around rivers and lakes, and the closest known nesting
pairs are fot]nd at Barr Lake, 25 miles to the east of Rocky Flats. Although the Rocky Flats Plant Site
lacks suntable bald _eagle nesting habitat, bald eagles have been observed over the plant site, and one
pair has been observed feedmg regularly at Great Western Reservoir, located approximately 0.4 miles
east of the site. "

The whooping crane passes through Colorado during its spring and fall migrations. Whooping cranes,
blown off their migration course, could use the Rocky Flats area as a night roost. These birds prefer
large marshes and wetlands in broad open river bottoms and prairies. Such habitat is not present at
Rocky Flats.
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The two subspecies of peregrine falcon may occasionally occur in the Rocky Flats area as they hunt

- for prey. Nesting preferences are high cliff sides and river gorges, both of which are absent at Rocky

Flats. However, nesting sites have been recorded to the west about 4 to 5 miles from the site.

The historical geographic range of the black-footed ferret coincides with that of prairie dogs, a principal
prey species. Although biack-footed ferret populations are now extinct’ i’h .the wild, large prairie dog
towns sufficient to support a black-footed ferret population (>80 acres for black-tailed prairie dogs) if
found at Rocky Flats would be surveyed by approved methods (U S. Flsh and Wildlife 1986).

Several additional species are of special interest to the State of: Colorado because they are endangered
in the state, are game species, have small and/or dechmng populattons or are pest/nunsance species
(Colorado Division of Wildlife 1981, 1982a, 1982b and - 985) These species will be identified and
investigated during Task 2 and will be considered in the development of on-site food webs.

9.1.3.2 Vegetation

Ten federally-listed or proposed plant species occur in Colorado, 4 of which are western slope species.
None of these is known or expected to occur on.or near Rocky Fla,st A number of candidate species
for federal listing are known to occur in Jefferson and Boiilder.Counties but have not been identified at
Rocky Flats. ’

9.1.3.3 Wetlands

DOE activitie w;th a potentlat t nmpa wetlands will follow regulations designed for their protection.

9.2 ENVI??Q&K)IENTAL EVALUATION TASKS

An environmental é\ialqéfioh at OUS is necessary for Rocky Flats Plant to meet the requirements of
Sections 121(b)(1) and (d)-bf CERCLA. An environmental evaluation, in conjunction with the human
health risk assessment, is required to ensure that remedial actions are protective of human health and
the environment. Guidelines for conducting this evaluation, which is also called an ecological
assessment, are provided by EPA in Risk Assessment Guidance for Superfund, Volume li, Environmental
Evaluation Manual (U.S. EPA 1989c¢). Additional guidance is derived from EPA’s Ecological Assessments
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of Hazardous Waste Sites: A Field and Laboratory Reference Document (U.S. EPA 1989d) and other
guidance documents (Table 9-3).

The environmental evaluation is both a qualitative and quantitative appraisal of the actual or potential
injury to biota other than humans and domesticated species due to contamination at OU5. The
environmental evaluation is intended to reduce the inevitable uncertainty associated with understanding
the environmental effects of contaminants present in QU5 and to grve more defmmve boundaries to that
uncertainty during remediation. TS

The following plan for OU5 provides a framework for the revuew of exsstmg data, the conduct of
subsequent field investigations, and the preparation of the contammatnon assessment Methodologies
for the ecological and ecotoxicological field mvestlgatlons (Tasks 3 and 9) are described in the Field
Sampling Plan presented in Subsection 9.3.

9.2.1 Task 1: Preliminary Planning

This task includes a definition of the study area, a determination of the scope of the environmental
evaluation identification of DQOs, and a-plan for obtaining-.consensus on selection criteria for
s;-reference areas, and the field sampling

collected in the study. The bnologr-
will be described. The tim penod an
the available pathways for e posure
area for this ecologlcal assessment
Creek.

9.2.1.1 Selecti’ojn- Criteria "tor"f:pntaminants of Concern

Because not aII contammants found at OU5 will have adverse effects on biota, the list of chemicals to
be evaluated can be narrowed Chemrcal and species-specific criteria (e.g., likelihood of exposure) will
be used for selectlngv,_ghose contaminants that are of particular concern from an ecological perspective
at QUSs. Chemical, physmal and toxicological criteria will be used in selecting contaminants of concern.
Examples of the potential criteria to be evaluated in selecting contaminants of concern are shown in
Table 9-4.
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TABLE 9-3

EXAMPLES OF EPA AND DOE GUIDANCE DOCUMENTS AND
REFERENCES FOR CONDUCTING ENVIRONMENTAL EVALUATIONS

Barnthouse, LW., G.W. Suter, S.M. Bartell, J.J. Beauchamp, R.H. Gardener, E. Linder, R.V. O’Neill and
A.E. Rosen. 1986. User's Manual for Ecological Risk Assgssm . Environmental Sciences
Division. Publication No. 2679, ORNL-6251.

u.s.

us.

U.S. EPA. 1988a. Guidance for Conductin Rem
CERCLA. Interim Final. Office of Emerge
EPA/540,/g-89/004.

U.S. EPA.

Manual. Intenm Fmal Office‘ f Emerg cy and Remedial Response. Washington, D.C.
EPA/540/1-89/0 ;

U.S. EPA. 1990. Guidance for Data Useability in Risk Assessment. Office of Emergency and Remedial
Response Washmgton D.C. EPA/540/G-90/008.9.2.1 Task 1: Preliminary Planning
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TABLE 9-4

POTENTIAL SELECTION CRITERIA FOR CONTAMINANTS OF CONCERN

Concentrations detected on site
Frequency of detection
Historical disposal information

- Type

- Quantity
Mobility in environmental media
Chemical fate (transport)

- Adsorption coefficient

- Partition coefficient (water-octanol)

- Water solubility

- Vapor pressure
Persistence

- Biodegradation

- Chemical degradation
Bioaccumulation potential
Bioavailability
Biotransformation potential
Background concentrations
Biochemistry

- Essential nutrient

- Enzyme inhibitor

Toxicity
Treatability
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Although the selection process for contaminants of concern parallels that for the Human Health Risk
Assessment, the lists may differ somewhat based on contaminant fate and transport characteristics and
species-specific toxicities. Selection of the contaminants of concern will be evaluated in accordance
with EPA guidance (U.S. EPA 1989¢c). The screening values for each the criteria will be used as tools
to help select chemicals that need further assessment. They will not be used as limits which indicate
absolute "no adverse effects” levels. Actual site-specific conditions will ‘determine the potential for
adverse effects in receptor species at OUS. oy

9.2.1.2 |dentification of Key Receptor Species

Key receptor species are those species which are or may be sensmve 1o the pamcuiar contaminants
of concern. Species at each trophic ievel within a food web fiffer in their sensitivity ‘and the ways they
take in, accumulate, metabolize, distribute, and expel contammants The susceptibility of a particular
organism also varies with the mechanism through whtch -contaminants are taken up from the
environment. In general, the following criteria determing the s uscepttbmty of the species to a particular
contaminant (U.S. EPA 1983c):

Selection of receptor sp ies ‘wil depend on the ability to detect toxic injury in the organism or
subsequent adverse effects -<>=.the populanon National standards on the definitions of injury to
biological receptors are.found-in the Nat" rral Resource Damage Assessment Rule [40 CFR Subtitle A
Section 11.62° (f)]. These i Iude death. disease, behavioral abnormalities, cancer, physiological
malfunctlons nd physical deformatlon Additional methods for detecting injury to biological resources
are provnded in the Type B Techmcal Information Document: Injury to Fish and Wildlife Species (U.S.
Department of the,e,__:!ntenor 1987); "The procedures described in these documents provide a framework
for determining what-categories of effects might be observed in the field during the site visit and
subsequent surveys and:’fofnselecting appropriate study methods to establish relationships between
contaminant distribution and concentration in the physical environment and biological consequences
in the receptor species and populations {Reagan and Fordham 1991). By using this approach to focus
efforts on examining specific effects in key receptor species, costs and sampling efforts will be reduced.
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The selection of key receptor species.is in part a subjective decision based on species dominance or
judged importance in the food chain. Selection criteria for key receptor species will include
consideration of the following:

. Species’ sensitivity

. Listing as rare, threatened, or endangered by a govgg;ri ntal organization

. Game species |

. A key component of ecosystem structure and inction (egabudant prey for other

important species

Additional criteria used in the selection of key recep’tbr pecies include species’ habitat preferences,
food preferences and other behavioral charactenstlcs vwh| “can determine population size and
distribution in an area or significantly affect the potentlal for exposure. Key receptor species may
include game species such as mule deer (Odocoileus hemion , hich is mobile and has a large home
range; or an organism that is sedentary.or-has a more restric ed_:'rnovement such as plants, some
invertebrates, and some small vertebrates:, For tammants that blbaccumulate the effects are usually
most severe for organisms at the top of.the, food chain_(e.g., top predators). Examination of
contaminant effects on these more mobile speci s-niqy";vecessitate the integration of data from different
OUs.

conjunction with the ecological field inventory. The initial
list of key receptor speci  chosen from the checklist based on the selection criteria and will
include organisms from ea _trbpﬁiiacﬁ vel. The documented selection analysis will include an evaluation
of the species’ relation to otéi"’itial cdnt minant exposure through both direct contaminant accumulation
from the abiotic en ronme and bisacc mulation through the food chain. Examples of key receptors
species hkely o}be on this Tist : are pr nted in Table 8-5. This list will be refined as information is
evaluated pn known contaminant. effects on these species (or similar species) and the documented
levels of cbntfﬂaﬁ"\ingﬁon present the site.

A checklist of QU5 biota wi '{be”develdp

Key receptor spec sw:ll e lected from this list for subsequent detailed food web analyses and
possible tissue samplihb’i*c» _Selection of key receptor species for tissue analyses will depend on the
species’ suitability for sampling, sample size requirements, results of the preliminary exposure
assessment and expectation for finding contaminants in the tissues sampled (see Subsections 9.2.9 and
9.2.10). '
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TABLE 9-5

POTENTIAL KEY BIOLOGICAL RECEPTORS
FOR ASSESSMENT OF ECOLOGICAL IMPACTS AT OU5

Community

Receptor Species

Periphyton

Benthic Macroinvertebrates

- - - “_-nu

I plmllfryrm
(SRR

Fish

Reptiles

Mammals

Birds

Terrestrial Inverte

Grasses

Shrubs/Forbs-..

Microbial Populations

Green algae »
Blue-green algag’

Mayflies (larvae
Caddis flies(larva
Chironomids,
Crayi

Fathead minnow
Bluegill

Red-winged blackbird
ling-necked pheasant
Cormorant

Blue heron
Great-Horned owl

Earthworms
Grasshoppers

Western wheatgrass
Blue grama
Cheatgrass

Snowberry
Willows
Bindweed
Sunflower
Cattails
Pondweed

Entire population
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Final selection of the contaminants of concern and key receptor species will provide the basis for the
contamination assessment (Tasks 4 through 7). In the contamination assessment, food webs and
contaminant exposure pathways will be developed for OUS. Information on these food webs will be
used to relate quantitative data on contaminants in the abiotic environment to adverse effects in biota
and to evaluate potential impacts to biota due to contaminant exposure.

9.2.1.3. Reference Areas

Determination of criteria for selection and sampling of reference areas wrll be coordinated between
operable units. Reference areas will be identified as needed f tev_ estnal wetland and aquatic species
and will be selected based on measurement endpoints. Ref rence areas are likely to"be selected to the
west or north of RFP, away from potential effects associa ed with releases from eithier RFP or OUS.

Reference areas may be selected when current and-historical jata are not available to assess impacts
from OU5 contaminants. One or more reference areas-may be’ selected based upon their similarity to
OUS, their lack of exposure to contamination from R cky ats or other sources and the selected
measurement endpoint. If more than one habitat or ecosyste type (e.g., terrestrial and aquatic) is to
be assessed at OU5 comparable reference ‘areas, may be estabﬁshed’ for each ora reference area may

least one reference area may be Iocated uj tr‘ m pft g-assessment area unless condmons indlcate
the area is unsuitable as a reference area. Data coilected at the reference area will be compared where
possible to values reported in the- scnentmc Irteratur%o demonstrate that the data represent a normal
range of conditions. Methodé used-to ollect data at'the reference area will be comparable to those
used at OUS.

The selection of reference.areas would be made to meet DQOs (U.S. EPA 1989c) and the selected
assessment and me

releases from OUS or other RFP Operable Units.
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- collection program. The objective of Step Ik '

9.2.1.4 Data Quality Objectives

The DQO development process will follow the three steps recommended by EPA (1983d). Step | of the
DQO process involves preparing definitions and concise DQOs. Examples of Step | program DQOs
for this environmental evaluation include the following:

. Identify appropriate site-specific receptor species, J_Co[‘\_tahminants of concern, and
exposure pathways to determine if there is a potenﬁél fo‘r adverse effects to occur as
a result of contamination. This step includes determlnanon of relevant contaminant
concentrations in biological tissues. : :

. Evaluate the potential for impacts to ccur to biological resources outside the
boundaries of OU5 or Rocky Flats Plant

. Evaluate the need for remediationi;p prote the environment.

Steps I and llI of the DQO process include identification Sf"'daté; uses and needs and design of the data
collection program. Products of Step ll-include proposed statervients of the type and quality of
environmental data required to support thg DQOs, along-with other technlcal constraints on the data

and constraints established in Steps | and |l
data of acceptable quallty and quant:ty wnll be obtamed The DQO development process will contmue

In addition to th (work plan, proper condtct of this environmental evaluation will depend upon design
of the Fleld S mphng Plan. T Fleld Sampling Plan presented in Subsection 9.3 is designed to be
flexible so that it-can be revis s additional data are collected. Flexibility in the Field Sampling Plan
will ensure that: fleld ‘data collectlon activities will be comparable to and compatible with previous data
collection activities performed at the site while providing a mechanism for planning and approving new
field activities. The Field Sa,mphng Plan, in conjunction with Standard Operating Procedures (SOPs) for
Ecology (Volume V) (in preparation by EG&G) and the Implementation Plan (in preparation by EG&G),
will provide guidance for all field work by defining the sampling and data-gathering methods to be used
on the project.

Phase | RFI/RI Work Plan - Woman Creek Priority Drainage Final Draft
Rocky Flats Plant, Golden, Colorado March 21, 1881
22506E/R1.8 03-20-81/RPT/4 Page 8-24



AR

rirrpend

iran

e

-

.

ey
i .

~

rrectes

[Py A"

.
3

[LnpA [:-: iv

2 5%,

, . e Pomim E o L » . N

4

9.2.2 Task 2: Data Collection/Evaluation and Preliminary Risk Assessment

As an integral part of the RFI/RI process, Task 2 of the environmental evaluation will focus on
accumulating and analyzing pertinent information on three major areas:

. Species, populations and food web interrelationships

¢ Types, distribution and concentrations of contaminarits
soil, surface water, groundwater and air)

the abiotic environment (e.g.,

. Preliminary determination of potential exposur ""pathways a

.potential contaminant
effects on OUS biota based on literature feview el

The principal subtasks in Task 2 include Literature Review and Site Characterization. These subtasks
will be performed in conjunction with the Task 3, agic Field Investigation. Information that will be
developed from these tasks includes the following:

. Chemical inventory/Contaminants of Concer
obtained on chemical céﬂgam@naﬁ s from-othgt
DOE facilities will be used in the dey
concern.

Existing information including that
vestigations at Rocky Flats and other

entory - Plant and animal species known to occur within OUS or to
potentially contact contaminants at OUS and their trophic relationships.

Poy lation cha cteristics - General information on the abundance of key species.

o Food habn -studies - Available information from literature sources to supplement field
observations and possible gut content analysis on key species.
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9.2.2.1 Literature Review

As an essential part of Task 2, a review of available documents, aerial photographs, and data relevant
to the site will be completed. This will allow compilation of a database from which to determine data
gaps and to provide evidence for a defensible field sampling program. Prior studies by DOE and the
RFP operating contractors will be reviewed and evaluated. Information to*be reviewed will include the
following:

. Project files maintained by Rockwell Internationaf’énd..g&&G

. Project reports and documents on file at Front ange Commi nit:y":'CQllege Library and
the Colorado Department of Health N

. DOE documents and DOE orders .
. The Phase | database
. The Rocky Fiats EIS database...

. Data from ongoing environmental’ monitoring and National Pollution Discharge
Elimination System programs

If available-and applicable, hist | data will be used. Where the same methods are not used in the
collection of new-data, use of historical data will depend on the demonstrated comparability of the data
collection methods.

9.2.2.2 Site Charactenza.ti‘(;n

Envirormental resources at the site will be characterized based on reviews of existing literature and
reports, including results from the Phase | RFI /Rl investigation, other operable unit RF1/RI investigations
and the Task 3 ecological field investigation. The description of the site will be presented in terms of
the following distinct resource areas:
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. Meteorology/Air Quality

. Soils

L Geology

. Surface and Groundwater Hydrology

L Terrestrial Ecology

. Aquatic Ecology

. Protected/Important Species and Habitats

The purpose of the site characterization is to describe resource condmons as they exist without
remediation. The narrative with supporting data will include descnptlons of. each resource, with
attendant tables and figures, as appropriate, to depict, in a concnse and clear fashlon site conditions,
particularly as they influence contaminant fate and transport

Included in this task is the development of a communrty food meb model (Reagan and Fordham 1991)
to describe the feeding relationships of orgamsms:at Rocky Iats Plant. Food web construction begins
with gathering information to evaluate the food habits of. specres or species groups (e.g., grasshoppers)
found or potentially occurring on site. Standard computer rches will be augmented with searches
of local university libraries to locate any regionally pertinent studr on food habits. The preliminary list
of important species, compiled from background information, will be completed based on observations
of presence and abundance made during the ogscal site.sur v'eys and on trophic level data obtained
from the food web model. Based on the ‘model, .a modified list of species will be made using
toxicological information (toxicity. assessment) X etermme which species or species groups might be
most affected or most sensrtrv to- the ch mlcal(s)*«,of interest

Data from past studies a prellmmary ata from current environmental studies will be used to better
define the present dlstnbutlon of. contammants in the abiotic environment and to develop an initial food
web model. The food web model i onjunction with a preliminary pathways analysis will identify likely
or presumed expo repat' ways or co binations of pathways and receptor species at risk. Based on
»nformatron the Task 3'ahd Task 9 field investigation sampling approach/designs may

9.2.3 Task 3: ”"--E,_:go’log_ical __Fi'eld":lnvestigation

The Phase | field invesfi'gation for OU5 consists of the following separate programs: the air program
which will entail emissions estimation and modeling; the soils, surface water, and groundwater programs,
which will be conducted as part of the Phase | RFI/RI activities; and the terrestrial and aquatic biota
sampling program, which will be conducted as part of this environmental evaluation.
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9.2.3.1 Air Quality

A site-wide air quality monitoring program is being conducted at Rocky Flats. These data can be used
to model airborne transport of contaminants to potential receptors. Where the inhalation pathway is
considered to be significant in the case of OUS biota, a detailed pathways analysis and assessment of
potential adverse effects using these transport model data will be perfqrﬁi’ed.

9.2.3.2 Soils

Few data exist on contaminants present in surficial materials & ‘.U5 Groundwater monitoring wells
have been installed at several locations within the draina es, ‘but all wells are outside OU5 IHSS
boundaries. Soil samples from various depths in these w vere analyzed. These data have not been
validated, and there is some uncertainty in the unvalidated data.

The purpose of the Phase | RFI/RI sampling and a yS‘is program is to provide data for characterizing

the IHSSs and for confirming the presence or absence of. contammatlon The Phase | RFl/RI Work Plan
proposes to collect sorl samples from each of the lHSSs at OUs ”Surﬁmal soil samples will be collected

Original Landfill, only where there are radlatlon otspots or hlgh soil gas readings. The list of so‘l
analysis parameters is presentedin' T able 7-5, and, the planned analytlcal program Is presented in Table

nts and contaminant uptake for the vegetation under study
ant ingestion to wildlife. Soil samples from all depths are
Foundwater regimes Fluids moving through the soils can leach

environments. Contaminati
of burrowing animals-an

iin :on and groundwaterata depth of greater than 20 feet (maximum depth
pla t root penetration) will not be considered to affect biota.

The sampling and analysis programs under the Phase | RFI/RI field investigations will be reviewed and
modified as necessary to ensure that sampling intervals and methods are appropriate to collect surficial
soil samples in the required locations. Data from the Phase Il OU1 RFI/RI program and the Phase |l
OU2 RFI/RI Program will also be evaluated for use in characterizing the nature and areal extent of

Phase 1 RFi/RI Work Plan - Woman Creek Priority Drainage Final Draft
Rocky Flats Plant, Golden, Colorado March 21, 19891
22506E/R1.9 03-20-81/RPT/4 Page 9-28



Gy

.

RIS

g

= wm mm

-

-

VYY)

=

e
3

5,

o

=

fon

7

¥
LY

surface soil contamination in the vicinity of OU5. The information will be used to help identify exposure
pathways for the environmental assessment.

9.2.3.3 Surface Water and Sediments

Surface water and sediment samples are collected on a regular basis as. part of ongoing site-wide
investigations. These investigations will continue. This Phase | RFi /R Work Plan proposes extensive
sampling along Woman Creek, the South Interceptor Ditch, and in/l onds C-1 and C-2. In addition,
samples will be collected upstream of the Rocky Flats Plant to provide- background data. Samples will
be analyzed for metals, radionuclides, inorganics, and organic Total” orgamc carbon will also be
determined in the sediment analyses. -

Surface water sampling and analytical results presented in the Final Phase 1ll OU1 RFI/RI Work Plan and
the Draft Final OU2 RFI/RI Work Plan will be evaluated wuth respect to this environmental evaluation
plan. Sampling locations presented in this work a were mtegrated with OU1 and OU2 sampling
locations. All seeps and springs on the Woman Creek Dramage will be sampled as part of these
programs. Chemical results from the QU1 and OU2 surface_, ampling locations will be reviewed and
incorporated into the OU5 environmental .évaluation.

9.2.3.4 Groundwater

Groundwater monitoring wells upgradient and _owggradrent of some of the IHSSs provide limited
information on groundwater c ﬂndmons Woman“Creek Drainage. This Phase | RFI/RI proposes to
install monitoring wells downgradrent Orrglnaf*l:andﬁll, Ash Pits, and Ponds C-1 and C-2. The
laboratory analytical resul " wil be used sess the presence or absence of groundwater
contamination and to assess the: exposure pat way. if present.

Data from the Phase Il ( vFI/RlV‘P gram and the Phase Il OU2 RFI/RI Program will also aid in
characterizing’ the nature and-areal extent?of groundwater contamination in the vicinity of the site. The
hydrogeologr “Information and !aboratory analytical results from these planned boring and well
installation® prog ams will ||kewuse be incorporated in this environmental evaluation where applicable.
The information wrll be. used to assust in determining the nature and extent of contamination in shallow
groundwater and help‘,_rdentlfy exposure pathways for the environmental assessment.

9.2.3.5 Terrestrial and Aquatic Biota

Terrestrial and aquatic species in the Rocky Flats Plant area have been described by several researchers
(Weber et al. 1974; Clark 1977; Clark et al. 1980; Quick 1964; Winsor 1975; CDOW 1981; CDOW 1982a,
1982b); most of these reports are summarized in the Final EIS (U.S. DOE 1980). In addition, terrestrial
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and aquatic radioecology studies conducted by CSU and DOE (Rockwell International 1986; Paine 1980;
Johnson et al. 1974; Little 1976; Hiatt 1977) along with annual monitoring programs at Rocky Flats Plant
have provided information on the plants and animals in the area and their relative distribution.

Limited field surveys will be conducted in Task 3 to characterize current biological site conditions in
terms of species presence, habitat characteristics and/or community organization The emphasis will
be to describe the structure of the biologrcal communities at OU5 in“order to identify potential
contaminant pathways, biotic receptors, and key species. ‘

Initial aquatic toxicity tests using Ceriodaphnia spp. and fathead '|nnows wrll be conducted at OUS
under Task 3. Standardized EPA acute and chronic test methods will be followed i accordance with
NPDES toxicity testing procedures currently being used at Rocky Flats. ’

Vegetation

The objectives of the vegetation sampling program are-to provrde data for: (1) the description of site
vegetation characteristics; (2) identification of potential exposur pathways from contaminant releases
to higher trophic-| Ievel receptors (3) selectton of key specres “fol ] ""‘"ntammant analysis to determine

established at each of the IHSSS, along the Sout 'ulnterceptor Ditch, and along Woman Creek Drainage
to collect phytosociological data_ypn density, cover, frequency, and species presence.

Wetland Vegetal n

Wetlands have been identified ‘along Woman Creek and the South Interceptor Ditch (EG&G 1990g).
These occur as ne' :=-wetlands that support hydrophytic vegetation species including sandbar willow
(Salix exigua), american watercress (Barbarea orthoceras), and plains cottonwood (Populus sargentii).
Other species associated- with these wetlands include broad-leaf cattail (Typha latifolia), baltic rush
(Juncus articus), cordgrass (Spartina pectinata), silver sedge (Carex praegracilis), and various bulrushes
(Scirpus spp.). Transects will be established in wetland vegetation habitats along the South Interceptor
Ditch and Woman Creek and around Ponds C-1 and C-2 to collect phytosociological data on density,
cover, frequency, and species presence.
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Periphyton

The periphyton community is a closely-adhering group of organisms that form mat-like communities on
rocks, other solid objects, or the stream bottom. The community is composed of algae, bacteria, fungi,
detritus, and other macroscopic heterotrophic organisms. Because of the large surface-to-volume ratio
of its constituents, periphyton have been found to be an excelient indicator. community for accumulation
of contaminants. Periphyton samples will be collected at desngnated Iocatlons on the South Interceptor
Ditch, along Woman Creek, and at Ponds C-1 and C-2. :

Periphyton communities provide a sensitive mechanism to detect changesn aquatlc environments that
result from the introduction of contaminants. Taxonomlc composmon and relative abundance of
periphyton can be measured on natural substrates as well.as standardized artmcnal ‘substrates. On hard
artificial substrates, data on algal abundance, biomass "?a}n'd species composition will be obtained by
removing the substrate and by scraping or brushingth flora from a measured area into a container.

Benthic Macroinvertebrates

Benthic macroinveriebrates may exist in roeky, gravelly substrates or:as soft bottom communities along

feed' ng methodﬂﬂltenng microscopic organisms and fine materials,
-grazing penphyton) suggest that benthic specnes are ingesting

e in its of ecological assessments because they are relatively long-lived,
occupy u‘E;pef“trophic levels of aquatic ecosystems, and they may spend their entire lives in relatively
small areas. Fish speCies representing both herbivores and carnivores are likely present in OUS aquatic
habitats and may demonstrat : blomagnmcatlon of contaminants within the pond or creek ecosystem.

Terrestrial Wildlife

A field survey will be conducted to gather data on animal communities at Woman Creek Drainage. The
objective of the animal life survey is to: (1) describe the existing animal community at Woman Creek
Drainage; (2) identify potential contaminant pathways through trophic levels; (3) develop food web
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models including contribution from vegetation; (4) identify key species for potential collection and tissue
analysis; and (5) identify any protected species.

The field survey will document the presence of terrestrial species and allow for a general description of
the community. Some species (e.g., songbirds, larger mammals, reptiles, and raptors) may use the area
daily, seasonally or sporadically, or wander through as vagrants. Survey timing and techniques will
consider these uses. ‘

9.2.4 Contamination Asgessment (Tasks 4 through 7)

The contamination assessment includes Tasks 4 through 7. The two rﬁéjo; 'objectives of the
contamination assessment are to: '

. Obtain quantitative information on" the types concentrations, and distribution of
contaminants in selected species :

A \\‘% ,.,}

Conducting a contamination assessment requ:resan evaluatnomof chemlcal and radiological exposures
and the subsequent toxicological effects on’ key\spemes/ Of’specnﬂc importance in the contamination
assessment are the identification of exposure poin{s ftﬁe measurement of contaminant concentrations
at those points, and the determlnanon of potentlaT‘ pacts or injury. impacts may result from movement
of contaminants through ecologlcal Systems o frém direct exposure (inhalation, ingestion, or
deposition). e

The Contamination Asse%”"smeﬁf for,OUS will be based on existing environmental criteria, published
toxicological Ilterature.ﬂaad exlstmg, sne-specrﬁc environmental evaluations. The program design will
be integrated w:th other engomg RFI/RI udies so that concentrations of contaminants in abiotic media
can be related to ’ontaminankle%vels and'effects in biota. A preliminary contamination assessment will
be made in Task 2 based on the; site -characterization and contaminant identification activities. The
prehmmary"'T sk 2 assessmen( wm be used to revise the Task 9 ecotoxicological field investigation
sampling design The tammatlon assessment process described in the following tasks will include
the development of a-sit pec:f c pathways model to quantify the potential for contaminant exposure
and adverse effects in biota’

The objectives and description of work for each of the contamination assessment tasks is described
below. v
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9.2.5 Task 4: Toxicity Assessment

This assessment will include a summary of the types of adverse effects on biota associated with
exposure to site-related chemicals, relationships between magnitude of exposures and adverse effects,
and related uncertainties for contaminant toxicity, particularly with respect to wildlife. Ecological
receptor health effects will be characterized using EPA-derived critical thit:gty values when available in
addition to selected literature pertaining to site- and receptor-specific barameters.

The toxicity assessment will provide brief toxicological profiles gé?nt_e'req‘ Sh--h_‘ealth effects information
on wildlife populations. The profiles will cover the major healt_!} _g_af?écts iﬁfmmatiog available for each
contaminant of concern. Data pertaining to wildlife species will be emphasiﬂiéd,__uéﬁd information on
domestic or laboratory animals will be used when wildlife data are unavailable.

9.2.6 Task 5: Exposure Assessment and Pathv! ys odel.

This task will identify the exposure or migration pathways of the contaminants, taking into account
environmental fate and transport through both physical and»bnologggal means. Each pathway will be
described in terms of the chemical(s) ang"%rﬁ’edia,ingplved am%&mtential ecological receptors. The
exposure assessment process will inclu&‘é%thez;;fougwwwivﬁhﬁ‘ihree-asgbtasks:

\ \X’X :"’ ;me} 7

KY

. Identify exposure pathways % ~
] Determine expostre-points and\onggntrations
. Estimate chefmical intake for rece _gré»

Fd 3 ;

Each of these subtasksgi’é d’e§cribedfbelow::;7
S e S P
""*\N S )f

9.2.6.1 Exposure R_gthwﬁ\% i’”\

g ? ",

3

TR ",
S e

%,

™, &
The purpose of _ghis subﬁ%&goxgudh\mely identify the actual or potential pathways by which various
biological ;écgﬁtors ator neariOL!s might be exposed to site-related chemicals or radionuclides. The
exposure bathv?ay analysis wilf a;jdress the following four elements:

. radionuclide source and mechanism of release to the environment
. An environmental transport medium (e.g., soil, water, air) for the released chemical/
radionuclide
. A point of potential biological contact with the contaminated medium
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. A biological uptake mechanism at the point of exposure

All four elements must be present for an exposure pathway to be complete and for exposure to occur.
Exposure pathways will be evaluated and modeled, where possible. Toxicity tests, such as those
proposed for Task 3, can be used to conduct a direct effects-related investigation. Additional toxicity
tests may be designed based on the pathways model resuits.

9.2.6.2 Determination of Exposure Points and Concentrations

The identified exposure points are those locations where key ecological rec,eptor species may contact
the contaminants of concern. Potential for exposure depends on characteristics of the contaminant, the
organism, and the environment. Determination of exposu're_ points entails an analysis of key receptor
species, locations, and food habits in relation to potential contaminant exposure both through direct
contaminant accumulation or deposition from the abiotic environment and through indirect
bicaccumulation. The exposure assessment for OUSwnll provjde information on the following:

. What organisms are actually or potentually exposed to contaminants from OUS
. What the significant routes of exposure-are
J What amounts of each conté‘:r@ﬁ’aﬁt organisms are actually or potentially exposed to
«»*“‘”’%\ \\% {\,
. Duration of exposurg \ NN
ST e
. Frequency of exposurew,WW /
%\ " \,% r S;)e .08
d Seasonal an&*c!_:iim*atig\ variations in conditions which are likely to affect exposure

. ’ Sité—speciﬁ?f*gébphysiéa{physical, and chemical conditions affecting exposure
A determirfwa_t‘ibn-qf the nature and:-extent of contamination in the abiotic media (air, soils, surface water,
and groundwater) is presented in this Phase.l RF1/RI Work Plan for Woman Creek Drainage. Phase |
data, where available, will be summarized and used to characterize source areas and release
characteristics at the site.. The exact exposure points can be expected to vary depending on both the
contaminant and the key receptor species under consideration.

Concentrations of chemicals that are likely to have the greatest impact (based on concentration in the
environment, toxicity values, and biological uptake) will be determined by environmental fate and
transport modeling or actual environmental media sampling for each exposure point. Fate, transport,
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and endpoint contamination levels will be modeled using environmental multi-media risk assessment
models. Such models can provide the potential maximum concentrations of chemicals at the exposure
points by which to evaluate the “worst-case” scenario.

9.2.6.3 Estimation of Chemical Intake by Key Receptor Species

This step includes an evaluation of key receptor species’ contaminant uptake by direct routes (i.e.,
inhalation, ingestion, dermal contact) and indirect routes (bioconcentration, bioaccumulation,
biomagnification). The amounts of chemical and radiological uptake will be estimated using appropriate
conservative assumptions, site-specific analytical data, and forthcoming guidance from EPA’s Wildlife
Exposure Factors Handbook (to be published in 1991). A pathways analysis model (Reagan and
Fordham 1991; Thomann 1981) will be used to establish relationships between concentrations of a
chemical in different media with concentrations known to cause adverse effects.

Direct measurement of contaminant uptake through tissue analyses will be conducted during Task 9 of
the environmental evaluation. Such site-specific dat'é‘and field observations will be used to reduce
uncertainty in the pathways model and strengthen interpretation""ot"the overall study.

e *

9.2.7 Task 6: Contamination Characterization

R

Contamination characterization entails the mtegtatnon of exposure concentrations and reasonable worst-
case assumptions with the mformatton developed dunng the exposure and toxicity assessments to
characterize current and potentral*‘adverse biolog'cab effects (e:g., death, diminished reproductive
success, reduced populat}on levels, etc) posed by OU5 contamination. The potential impacts from all
exposure routes (mhalatvon.{\ngestton and. dermal contact) and all media (air, soil, groundwater, and
surface water/ sedlment) w:ll be»mcluded in this evaluation as appropriate according to EPA guidance
Us EPAtsBO). . "N "

advers€'%effects on~receptor species and their populations is generally more
qualitative in nature than charactenzmg human risks. This is because the toxicological effects of most
chemicals have not been well documented for most species. Criteria that are usable and applicable for
the evaluation of-\.ecologlcal »_eﬁects are generally limited. EPA AWQC and Maximum Allowable Tissue
Concentrations (MATC) are the most readily available criteria. Criteria found in federal and Colorado
state laws and regulations-pertaining to the preservation and protection of natural resources can also
be used. Criteria may also be derived from information developed for use under other environmental
statutes, such as the Toxic Substances Control Act or the Federal Insecticide, Fungicide and
Rodenticide Act. An attempt will be made to consider the adverse effects of chemicals on populations
and habitats rather than on individual members of a species according to EPA guidance (1989c¢, 1989d).
Where specific information is available in the published literature, a more quantitative evaluation of

Characterization_;.
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effects will be made using the site-specific pathways model. This approach is in agreement with EPA
guidance (U.S. EPA 1989c).

9.2.8 Task 7: Uncertainty Analysis

The process of assessing ecological effects is one of estimation under conditions of uncertainty. To
address uncertainties, the OU5 environmental evaluation will present each conclusion, along with the
issues that support and fail to support the conclusion, and the uncertainty accompanying the
conclusion. Factors that limit or prevent development of definitive conclusions will also be discussed.
In summarizing the assessment data, the following sources of ‘uncertainty and limitations will be
specified:

. Variance estimates for all statistics
. Assumptions and the range of co‘nditibns_undeﬁying use of statistics and models
. Narrative explanations of other sources 6f"pqtentiq[ error

9.2.9 Task 8: Planning

N |
Task 8 will include plannmgxfonrtissue\‘analysns studles and any additional ecotoxicological studies
needed to assess adverse effects fromdhe contam’fnants of concern on receptor species. Initial
designing for the Task 9 ecotoxicologncakfleld Investlgatlons will begin after contaminants of concern
and key receptor specues have ‘bée V'S elected in Task 2. Species to be sampled for tissue analyses will

be designated to the earliest extent posslble in order to avoid a duplication of the Task 3 sampling effort.

The need for, measunng addmonal ecotoxicological endpoints in Task 9 will be evaluated based on the
pathways analyses and pubhshed information on direct toxic effects. Selection of field methodologies
will be based ora review of avallable scientific literature providing quantitative data for the species of
concern or similar test specnes Analysus of populatnon habitat, or ecosystem changes will be based
on species or habitats that represent broad components of the ecosystem or are especially sensitive
to the contaminants. In 6rdér to select methodologies for the ecotoxicological field sampling program,
the biological response under consideration and the proposed methodology should satisfy program
DQOs as well as the following more sbeciﬁc criteria:
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. The biological response is a well-defined, easily identifiable, and documented response
to the designated contaminant(s) of concern (i.e., methodology and measurement
endpoint are appropriate to the exposure pathway)

. Exposure to the contaminant is known to cause the biological response in laboratory
experiments or experiments with free-ranging organisms .

. Methodology is capable of demonstrating a measurable biological response
distinguishable from other environmental factors such as weather or physical site
disturbance

. The biological response can be measured using a published standardized laboratory

or field testing methodology

. The biological response measurement Is practical to perform and produces scientifically
valid results (e.g., sample size is Iarge enough to have useful power and small Type |I
error) -

Tissue studies to document site-specific contamtnatlo' wiltbe conducted in Task 9 for both aquatic and
terrestrial systems. Tissue analyses will bé- conducted omselected species from OUS and reference
areas to document current levels of specific target analytes- Information from the Task 2 data evaluation
and Task 3 field survey will determine the spec and contaminants to be tested and the methods to
be used. Selection of the target analytes species\ and tissues will depend on an initial determination
as to which contammants are likely to adversely |mpajct biota and which contaminants are likely to be
present in concentratlons suff‘ c1ent for. detectlon f

Acute and chronic aquatlc toxncxty tests using fathead minnows and Ceriodaphnia spp. are proposed
for Task 3 (see Sub ectlon 93, 5) “Thesé' simple screening tests will provide an initial determination of
the toxicity of. potentlally complex chemical mixtures in Woman Creek, the South Interceptor Ditch, and
Ponds C-1. and Co2. If toxicity is observed in either the acute or chronic tests at any one station, then
a supplemental toxncrty testmg program in conjunction with physical and chemical analyses of the water
and sediment may be desngned for that location to determine the potential extent of the toxicant(s).

Toxicity testing methods'are available for terrestrial ecosystems using microbes, earthworms, crickets,
and grasshoppers (U.S. EPA 1989c). The need for such tests will be evaluated based on the above
criteria as parnt of this planning process.
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Prior to conducting Task 9 studies, the field sampling plan will be refined to address the proposed
methodologies. More specific DQOs will be formulated based on the proposed methodologies and will
address the following:

. The number and types of analyses to be run

. The species, locations, and tissues to be sampled

. The number of samples to be taken

. The detection limits for contaminants

. The acceptable margin of error in analyzing results

9.2.10 Task 9: Ecotoxicological Field Investigations

Tissue analyses will comprise most of the Task 9 ecotoxicological field investigation. Tissue analyses
will be conducted to measure the total concentration of specific chemical compounds in key receptor
species. Because individuals and species accumulate contammants differentially in their tissues
depending on the exposure route and form of the contammants environmental concentrations and
general uptake rates will not necessarily predict biotic concentratlons or adverse effects. Analysis of
tissue contaminant concentrations will provnde data to evaluate the predicted relationship, if any,
between environmental concentrations and th mount..of contammants accumulated in receptor
species. Selection of the species and specuﬁc ssues for analysus will be based on a preliminary
evaluation of site-specific food webs, pote ,:al : ntammant transport pathways and potential for
bioaccumulation, bloconcentratlon,mand blomagnlf' catnon Whole bodies or specific tissues will be
analyzed depending on whlcn«pomon is’ onsumedby hlgher trophic level organisms. Suitability of the
species for sampling and ‘mpﬁng size unrements Wwill largely determine the species to be selected
for tissue analysis.

To the extent possnble tlssue samples will be collected simultaneously with environmental media
samples. This W|ll -al w a-determmation of site-specific BCFs. These BCFs will be incorporated into
the final exposure assessment and will be'used to calibrate/validate the pathways model. Where BCFs
cannot be determmed publlshed or predicted BCF values will be used in the pathways model to assess
potential impacts

Statistical tests wilI* b_e‘v"use‘t:i v:in"fthe measurement of the contaminant-specific biological response in
samples from OUS and the reference areas. Use of statistical tests will be consistent with DQOs and
quality assurance provisions of the Quality Assurance Project Plan (QAPjP).

Additional ecotoxicological studies or toxicity tests may include in-situ (in-field) and/or laboratory toxicity
tests. In-situ methods usually involve exposing animals in the field to existing aquatic or soil conditions.
Laboratory toxicity tests can be used to evaluate the lethal or sublethal effects of chemicals as they
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occur in environmental media. Both approaches can be used to test for toxicity of mixtures as they
actually occur in the environment. Selection of a particular methodology is generally based on the
capability of the method to demonstrate a measurable biological response to the selected
contaminant(s) of concern in addition to those specific criteria presented in Subsection 9.2.9.

9.2.11 Task 10: Environmental Evaluation Report

Task 10 will include the summary of information and production of an EnVironmental Evaluation Report
as part of the RFI/FI Report. ‘The Environmental Evaluation Repor:‘t__rviill' be prepared in a clear and
concise manner to present study results and interpretation. All'yrelevaht daié‘"from the environmental
evaluation, in addition to relevant Phase | RFI/RI data, will-be integrated _and evaluated in the
characterization of potential environmental impacts. The ‘,f(’)'vl'l:owing topics will be covered in the report:

. Objectives

. Scope of Investigation

. Site Description :

. Contaminants of Concern and Key Receptor Specues
. Contaminant Sources and. Releases

. Exposure Charactenzatlon

. Impact Characterization

. Remediation Criteria :

. Conclusions am’jwlﬂ.j_%nlitations k

Remediation Criteria

Remediation criteria’ protectwe of sxte-specrf c plants and animals for the contaminants of concern can
be developed mb Task 10 based>_0n ecologlcal effects criteria and detailed food-web analyses using a
cahbrated/val ated pathways model Ecological effects criteria are determined by tracing the
blomagmﬂcanon of contamlnant resndues from organisms at the top of the food web back through
intermediate tl‘Opth levels to, the ‘abiotic environment. The "no effects” criteria levels for abiotic media
are then derived from contamfnant concentrations known to produce sublethal effects in the most

sensitive {usually highest trophsc level) organisms. Development of ecological effects criteria for QU5
will be based on results of the pathways model as well as available data which document potential
adverse effects from contaminants of concermn on key biological receptors. The process for establishing
ecological criteria is shown in Figure 9-2. ‘Determination of these criteria for OUS will be coordinated
with other RFI/RI studies and environmental evaluations.
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| TABLE 9-6
PROPOSED ENVIRONMENTAL EVALUATION REPORT OUTLINE
WOMAN CREEK DRAINAGE

EXECUTIVE SUMMARY

1.0 INTRODUCTION
1.1 OBJECTIVES
1.2 SITE HISTORY
1.3 SCOPE OF EVALUATION
2.0 SITE DESCRIPTION
2.1 PHYSICAL ENVIRONMENT
2.1.1  Air Quality/Meteorology
2.1.2 Soils
2.1.3 Surface Water
2.1.4 Groundwater
2.2 BIOTIC COMMUNITY
221  Freshwater Community
2.22 Terrestrial Community,
223 Protected /lmportant ‘Sp
3.0 CONTAMINANT SOURCES AND RE =ASE
3.1 SOURCES
3.2 RELEASES o,
NN
4.0 CONTAMINANTS OF canceau X‘& ‘*
4.1 CRITERIA DEVELOPMENT FORSELECT ION OF CONTAMINANTS OF CONCERN
4.2 DEFINITION OF C@NTAMINAN[S
5.0 TOXICITY ASSESSMENT <
5.1 TOXICITY" ASSESSMENIS OF CONTAMINANTS OF CONCERN
5.2 «"‘CONTAM!NANT EFFECTS
2.1 nal Ecosystems
522 Aquatlc Ecosystems
6.0 EXPOSURE ASSESSMENT
6.1 CONTAMINANT PATHWAYS AND ACCEPTABLE CRITERIA DEVELOPMENT
6.1.1 Genera' Methodology for Pathway Analysis
6.1.2 Selection of Key Receptor Species
6.2 EXPOSURE POINT IDENTIFICATION
6.2.1  Soil
6.2.2 Water
6.2.3 Vegetation
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TABLE 9-6
{Concluded)

6.3

6.4

6.5

CHEMICAL FATE AND TRANSPORT
EXPOSURE POINT CONCENTRATIONS

6.4.1  Soil and Sediment Concentrations
6.4.2 Surface Water Concentrations
6.4.3 Groundwater Concentrations
6.4.4 Vegetation Concentrations

EXPOSURE PATHWAYS

6.5.1 Terrestrial Pathway
6.5.2 Freshwater Pathway

7.0 IMPACT CHARACTERIZATION

71

7.2

DEVELOPMENT OF ECOLOGICAL EFFECTS CRITERIA

Air Criteria
Soil and Sediment Criteria
Freshwater Criteria
Vegetation Cmena
EFFECTS CHARACT ER!ZATION
7.21  Terrestrial Pathway
7.2.1.1 Air

; %};\Sgg:;\é}ion

722 Fre}hwater P%atI'Wayw -

NNNN
- b b b
HWN =

qaza A f s
7: 2.2 2 Surféce Runoff
7.2.23,_ See&i:nd Springs

™ "“""m

8.0 ASSUMPTIONS AND*»UNCER\I“MNTIES
9.0 RECOMMENDATIO\;:}S AND CONCLUSIONS

10.0 REFERENCES
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The acceptable (no-effects) criteria levels will be used in conjunction with ARARs to evaluate potential
adverse effects on biota as appropriate for the environmental evaluation portion of the Phase | RFI/RI.
This approach will be integrated with the Human Health Risk Assessment process and will assist in the
development of potential remediation criteria.

9.3 FIELD SAMPLING PLAN

The OU5 Environmental Evaluation is planned in 10 tasks as descrt____ed in Subsection 9.2. Field
sampling activities will be conducted in Task 3 and Task 9 of the, envrronmental evaluation. Task 3 will
include brief field surveys, an ecological inventory of biota presel f at OUS and initial aquatic toxicity
testing. The field surveys and inventory will be conducted_ to obtain informatior n.the occurrence,
distribution, and general abundance of biota in OU5. Da : obtamed in the field mventory will be used
to identify key receptor species, to develop a site-specific ood web model and to provide input to the
pathways analysis and contamination assessment. ! nning for the Task 9 tissue analysis program will
begin in Task 2 so that samples collected in the Task 3-fiel fé'?ntory may be used wherever possible
(i.e., where contaminants of concern have been d ined and field sampling protocol have been
developed). Final determination of the need for further & otoxicological studies (e.g., reproductive
success, population studies or enzyme anaiyses) in Task 9, will.be made in Task 8, Planning, after
completion of the contamination assessment

The following field sampling plan is provisional‘s ndwglfbe penodlcally revised as appropriate. The Task
3 sampling plan is largely complete but may b alteted in order to better coordinate with the surface
water and soil sampling progra s for, 5 or other operable units. The Task 9 field sampling plan will

. Periphyton

. Benthic Macroinvertebrates

. Plankton

. Fishes

o Large Mammals
Phase | RFI/RI Work Plan - Woman Creek Priority Drainsge Final Draft
Rocky Flats Plant, Golden, Cotorado March 21, 1981
22606E/R1.9 03-20-91/RPT/4 Page 8-43



b
\

e

-

PO Sy
13A

3

The preceding SOPS are referenced in the following OU5'Fi

9.3.1 Sampling Objectives

. Small Mammals

. Birds

° Reptiles and Amphibians
. Terrestrial Arthropods

. Terrestrial Vegetation

. Soil Microbes

Design of Field Sampling Plans

. Selection of Reference Areas

. Recording and Managing Data

. Preserving and Handling Samples
. Conducting Laboratory Studies

. Incorporating QA/QC

Sampling Plan where appropriate.

The Task 3 Ecological Field Investigation for QU has four broad objectives:

1. Conduct brie '_gjeld-@is,hﬁ%/eys andan*ecological inventory to describe the existing
Settir erms of habitatsyvegetation, wildlife and aquatic species. Conduct
=

Oue f&?“’“abvbus gns or zones of contamination or injury to biota and their habitats

om the above data identify key food web species which represent the major flow of
ergy anq,.:*hqtiiients and thus the major pathways for contaminant transfer from

physical ‘environmental media to higher trophic-level ecological receptors.
3. Identify the presence or absence of protected or other important species and habitats.
4. Provide site-specific information for determining objectives, measurement endpoints and

methodologies for Task 9 field/laboratory contamination studies.
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Data from the field survey, inventory and aquatic toxicity tests will be summarized, tabulated and
accompanied with a narrative description of the following data types:

. Species Present (Diversity)

. Habitat Descriptions/ Mapping Units (Clark et al. 1980)
. Soil Descriptions/ Classifications (part of RFl effort)

. Critical/ Protected Habitats

o Protected Species

. Terrestrial and Aquatic Food Webs

. Potential Exposure Pathways

. Abundance of Key Species

. Vegetation Cover

. Vegetation Frequency and Density (|

. Vegetation Importance (community’ inance) Values
. Aquatic Toxicity Test Results

precision and accuracy of the results
can be presented at a stated level of confidence.. Depending onithe data types being analyzed, within-
and-between station differences, wzthm-and between: easondxﬁerences and within-and-between species
differences will be presented. Means, variances; stan ard’ errors, analyses of variance, regression, and
correlation coefficients will be computed as app priate Where sample sizes are insufficient to detect
differences, only descriptive statistics-will be prepared

9.3.2 Sample Location

Both Task 3 and Task 9 fiéld samphng activities for OUS5 will be located and timed to the extent possible
to coincide with collection of other medla samples (soils, surface water, and groundwater) as well as
sampling aCtIVI'(le “at_other perable uni This integrated sampling approach is consistent with EPA

within the May—June""an July-August timeframes. Aquatic toxicity testing will take place in May-June
(high flow) and SeptemB"ez..-fOctober (low fiow). Information from the initial surveys and field inventory
may be used to modify sampling parameters for later field investigations.
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9.3.2.1 Locations for Vegetative Sampling

Vegetation sampling for phytosociological data will be performed at OU5 IHSSs, at the Surface
Disturbance south of the Ash Pits, along the South Interceptor Ditch, and along Woman Creek. A
systematic walk-through of these areas will be conducted in the spring, summer, and fall to observe
species composition.

A stratified randomization procedure will be utilized to identify samphng locations for the quantitative
vegetative description portion of the field inventory. The basis fo selectlng a random procedure of
vegetation transect/plot location is to obtain as unbiased an esﬁ nator asv_p' sible of true population
parameters for herbaceous cover and shrub/tree density ah ‘frequency. St atmcatlon is required
because several distinct vegetation types appear to be present in the study area; including prairie
grassiand, marsh, streambank vegetation, well-vege ed’ disturbed areas, and sparsely vegetated
disturbed areas.

The basis for stratification will be a vegetation typqe\N ma to be prepared based on the 1975 University
of Colorado vegetation map of Rocky Flats and the Cla al. (1980) report, updated by visual
observations during the field surveys. This.‘.map will cover Woman Creek Drainage.

Transects for the quantitative community surve wﬂl”be loga aear soil sampling sites (see Subsection
7.2) wherever possible. From each soil sampling .pomt’ the centerpomt of a vegetation transect will be
selected based on a random distance (to 10 m), ancf random direction, using random numbers tables.
Transect locations will be selected uhtil an ade uate number has been selected for each major
vegetation type at each IHS : will be dlscarded under several conditions: where the selected
location is in a vegetatnon pe for ‘ adquate number of transects has already been selected
(for each IHSS); where the vegetatlon s not homogeneous (i.e., located in more than one type or across
an ecotone); and where the transeét would be located in buildings or paved areas. A similar process
will be used for trafisecis a ng ‘Woman, Creek and the South Interceptor Ditch, where the sample
locations will be located inth eneraL area of the surface-water/sediment sampling points. Since
vegetatlon type associated with these features tend to be linear, the randomization process may require
limits on dlrectton Multiple transects will be located near (within 50 meters of) each surface water/
mpling ovide an adequate sample size.

9.3.2.2 Locations foF”"Pg[_ighﬂon, Macrobenthos and Fish Sampling

Periphyton, macrobenthos and fish samples will be collected at the following surface water sampling
locations: SW-26, SW-32, SW-36, SW-39, SW-46, SW-70, SW-126, Pond C-1, and Pond C-2 (Figure 9-3).
Should the organisms or proper habitat be absent at a particular location, then the nearest location
downstream with suitable habitat will be sampled and located on a map. Sampling at OUS will be

Phase | RFI/RI Work Plan - Woman Creek Priority Drainage Final Draft
Rocky Flats Plant, Golden, Colorado March 21, 1891
22506E/R1.8 03-20-91/RPT/4 Page 8-46



oy
[y

idiid

r;c «vu

EEeY

re

I I B B B B BN B BN B B D BN BE BN BN B =a
v oo w . < . N
.. [

L
=

coordinated with OUS surface water and sediment sampling activities as well with OU1 and OU2
sampling programs. Both sediment and surface water quality data will be collected at the same
locations and time as the aquatic biota sampling. Sampling locations may be altered to ensure these
efforts are coordinated. Sampling locations for aquatic biota may also be altered depending on DQOs
or required sample size.

9.3.2.3 Locations for Wildlife Sampling

A terrestrial wildlife inventory will be conducted within QU5 and ; :ong loman Creek and the South
Interceptor Ditch. Small mammal sampling will be conducted, to the extent possible, at the vegetative
sampling locations. Searches for reptiles will be conducted in"appropriate habitats: in OUS.

9.3.2.4 Locations for Initial Toxicity Testing

Locations for initial aquatic toxicity testing wnu b mostly .the same as those for periphyton,
macrobenthos and fish sampling: SW-26, SW-32, sW-36, SW-39 SW-126, Pond C-1, and Pond C-2
(Figure 9-3). Toxicity testing activities for OU5 will be 0 dinated with toxicity testing activities
proposed for OU2.

9.3.2.5 Tissue Sampling Locations

Locations for the collection of tlssue samples (terrestr{al vegetation, periphyton, benthos, macrobenthos,
fish) will be the same as thosge’ fo, restnal and aquatlc samplmg An initial tdentn‘” cation of specues
for tissue sampling will be '
the contamination assesst
sediment sampling. The-int
indicated significant contammatlont ) occur. Development of the QU5 tissue sampling program will be
coordinated with OU1 and O programs

9326 Sa \plé Frequency

Brief field surveys wall be cAnd ucted during 1-week periods in the spring, summer, fall, and winter.
Special note of transnory spec s, migratory species, and seasonal breeding habits will be made during
these multi-season surveys..

Field inventory sampling will occur during the May-June and July-August timeframes. Samples collected
during the inventory will be saved and used in the tissue analysis studies where sampling and analysis
protocol have been established.
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Initial toxicity tests will also be conducted during May-June (high flow) and September-October (low
flow). Two acute and two chronic tests will be conducted within 1 to 2 weeks of each other during each
season. [f toxicity is observed in either acute or chronic tests at any one station, then a supplemental
program will be designed for that location to determine if the toxicity is consistent and to determine the
potential extent of the toxicant. '

9.3.3 Reference Areas

Tissue analysis studies may require the sampling of contaminated and controt areas in order to establish
a relationship between contaminated conditions and background condmons |n areas not exposed to
RFP contamination. Selection of reference areas may be-based on criteria deve)‘_!oped in the Task 1
preliminary planning process and may be coordinated’ with similar efforts at other operable units.
Potential selection criteria include species to be sam;pied= r similarity to OU5 in terms of topography,
aspect, soils, vegetation, range type and land use’ rst ry. [Reference areas should be upwind from
prevailing air flow patterns through RFP and upstream from d "mage off RFP.

SOPs for sampling biota as part of the En |ronmental Evaluation process at Rocky Flats are currently
in publication. Additional aquatic reference areas- ldeally should" bedocated in Rock Creek. A site visit
will be made of the proposed aquatic samphng locations.. Jor OUS, OU1, and OU2. Habitat
characteristics will be noted if not previously, rece ded ih ongelng RFP studies (depth, flow, substrate
type, pool/riffle, aquatic/streamside vegetatio 'ete’) This process will be repeated at potential
reference sites. The reference sit ocanons will be based on Task 1 criteria, DQOs, and the selected
assessment/measurement endpom

will be used _samphng terrestnal biota; stream and pond habitat descnptron forms (Forms 5.0A and
5.0B) will b completed at each of the aquatic sampling locations. Chain-of-custody field sample forms
will be completed her sar 'ples are collected for laboratory analysis or voucher specimens. Additional
forms to be completed re pecified in the following subsections.

9.3.4.1 Vegetation

Both qualitative and quantitative methods will be used to characterize the terrestrial and wetland
vegetation at OU5. Qualitative surveys using a relevé analysis (see Ecology SOPs) will be conducted
in the spring, summer, and fall to record the floristic composition of the plant communities present.
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These qualitative surveys will include a systematic walk-through of the IHSSs, Woman Creek, and the
South Interceptor Ditch. The following data will be recorded on all vegetation species encountered:

. Scientific name

. Common name

U Life form

. Vegetative stage at the time

. Qualitative statement on condition

. Qualitative statement on abundance (relevé analysfs - sée gcology SOPs)

Quantitative procedures will be used to collect structural and composmonal _data, Point-intercept
transects will be used to collect data on species cover. l Data will be recorded of- Form 5.10B, point-
intercept data form. Belt transects will be used in conjunctlon with the point-intercept transects to
collect data on shrub cover and density. Trunk dlamete ‘height, canopy diameter, and species will be
recorded for any trees within the belt transect or wnhl any || S 5: Shrub and tree data will be recorded
on Form 5.10C, belt transect data form. Production dat standing biomass) will be collected from 1/4-
to 1-m? quadrants at the same locations as the transects Different quadrant sizes may be used
depending on vegetation type (e.g., a 1 /4 m? quadrant may be used n dense streambank vegetation).
Production data will be recorded on Form 5.10D. ’

Each plot or 10-meter length of transect will be consuiered as an observation in calculating the mean
and variance. Sample adequacy wnII be dete ined for total herbaceous cover/total fresh weight

where: N

ce estimate
. the mean of the sample
=/ tjte level of accuracy desired

9.3.4.2 Terrestrial Wildlife and Invertebrates

The Task 3 survey is planned to note the presence or absence of terrestrial/wetland species and to
make note of their food habits. The survey procedure will include a systematic walk-through of OU5
area, including the South Interceptor Ditch and Woman Creek to record ecological features. Field data
will be recorded on the standardized qualitative survey/relative abundance data form 5.0C for large
mammals, small mammals, birds, reptiles and amphibians, and terrestrial arthropods. Opportunistic
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observations of bird and raptor nests, large mammal pellets and mammal burrow /dens will be recorded
on the appropriate forms. Vocalization surveys for birds and anurans will also use the appropriate
forms. Data to be recorded include:

o Species encountered/ observed
. Scientific name
. Common name
. Qualitative statement on:
- Condition
- Abundance

- Habitat requirements
- Predator/prey species/food" hablts
- Regulatory status (to be determmed priox to field sampling)

Visual observation
Vocalization..,

s¢ ntific name,/common name
] “sal

- Reproductive condition

- Weight

- Life history stage

Phase | RFI/Rl Work Plen - Woman Creek Priority Drainage Final Dreft

Rocky Flats Plant, Golden, Colorade March 21, 1881
22606E/R1.8 03-20-91/RPT/4 Page 9-62



Iy

SR

U

e
o .

Coadiiad

iy
t

P
%

I BN N BN B BN BB B BN B BN B B BE B B e

r

&

i

.
r

o Reptile occurrence will be recorded along the same transects used for small mammal
trapping in addition to habitat searches. Data to be recorded include:

- Species encountered

- Activity

- Habitat

- Qualitative statement on abundance

. Medium- and larger-sized mammals will be cou { recordlng all species along a
systematic walk-through of OU5 including th 'South lnterceptor Ditch and Woman
Creek. The counting will occur during the smailfmammal transec} rapping. Species
encountered and activity will be recorde

U Foliage invertebrates will be collected by sweep net and beating. Where conditions
permit, foliage invertebrate and arih pod s2 mbling may be conducted using a D-vac
suction sampler in place of sweep nef ng (see Ecology SOPs). Data to be recorded
will include: '

Host plant
- Herbivore
Position in food we

9.3.4.3 Periphyton

Sampling to characterlz,e pe phytor ities?will occur at the selected locations along Woman
Creek, the South Intercepto Ditch al d Ponds C-1 and C-2 (see SOP). Data to be collected include:

Field data will be, ré?i‘orded of the periphyton field sample form 5.1A (see SOP). Data from quantitative
sampling will be used to ‘determine species diversity and standing crop (biomass). All analyses will be
completed within five days of the collection of the slides from the field (U.S. EPA 1987).

9.3.4.4 Macrobenthos

Benthic invertebrates are the most common fauna used in ecological assessments of contaminant
releases and are defined as the invertebrates retained by screens of mesh size greater than 0.2 mm.
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Macrobenthos will be sampled at the aquatic sampling locations shown in Figure 9-3 using the
procedures described in the SOPs. Triplicate samples will be taken on a transect upstream and within
10 meters of the designated sampling locations. Data to be collected include:

U Scientific name (generally to genus)
J Number of individuals in each taxon

Field data will be recorded on the benthic macroinvertebrate ﬂeld sample Form 5.2A. Data from
quantitative samples will be used to determine macroinvertebrate denv ity (standlng crop), taxa richness,
species diversity and ratio of pollution-tolerant and pollutlon-sensmve taxa

9.3.4.5 Fish

Fish will be collected in 10- to 25-meter-ang collecti
blocked-off creek sections. In Ponds C-1 and C-2
an electroshocker. Data to be collected include:

areas usmg a backpack shocker or by seining
ye sampled from a flat-bottom boat using

. Scientific name
. Number of individuals in
. Length

. Weight

1 e laboratory conducting the toxicity tests wnhln 12 to 24 hours. The toxicity tests
will be initiated within 36 hours of the field collection time. The duration of the static renewal acute tests
will be 48 hours for Cenodaphnla and 96 hours for fathead minnows. The test water will be renewed
daily using dilution water from the sampling station. The static renewal chronic tests will last for 7.days
for fathead minnows and until 60 percent of the Ceriodaphnia in the control vessels have three broods.
Quality control procedures will conform to the EPA requirements for NPDES toxicity testing currently
being used at Rocky Flats and to the QAPjP.
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9.3.6 Tissue Analysis Sampling Methods

The methodologies selected for tissue analysis studies will depend on the contaminants of concern and
their anticipated effects on the selected key receptor species. Contaminants of concern and key
receptor species will be determined as early as possible in Task 2. It is anticipated that some biota
samples collected in the Task 3 field inventory can be used. for tissue-analysis. Standardized site
protocol for preserving samples for tissue analyses will be follow hose instances where It is
anticipated that tissue analyses will be conducted.

Analyses for metals and radionuclides in biota may call for a greate blomass f- Ilssue than is available
through standard collection methods. At least 80 grams of mat i'ial (wet welght) |s ‘needed per sample
for metals analysis, and 100 grams of material (dried and ashe ) is needed for radionuclides. Obtaining
this amount of sample may be impractical for some spe ies of vegetation, periphyton, benthos, and
macrobenthos. It is also not the intent of the samplm "‘rogram to cause unnecessary disturbance or
damage to the biota communities in order to collec suff Clemt samples. Sampling design will be
adequate to ensure statnstlcally valid results. DQOs for | he tsd_ksue sampling program will be evaluated

g Sy,

tissue samples will be analyzed for metals and ve samples, if any, may be analyzed for
radionuclides. Tissue samples collected for contam{nant analysss will be sent to a laboratory for specific
metals and radionuclide analyses as determmed in the preliminary Task 1/Task 2 environmental
evaluation. Analytical methods will- foll" w SOPs. * A

Holding times, preservatlo methods sa ontainers, and field and laboratory quality control sample
numbers are contained in.th !uahty Assurance'PrO]ect Plan (QAPjP) and shown in Table 9-7. Tissue
sampling protocol for biota are not necessanly standardized and may vary depending upon the
laboratory conductlng the analyses Spe ic sample preparation requirements will be reported in SOPs
which are cu 'en y in development

.Equipment .

Equipment for field sampling of biota are identified in the Volume V Ecology SOPs.
9.4 SCHEDULE
The following Figure 9-4 presents a proposed schedule for implementation of the OU5 environmental

evaluation. The schedule follows the task approach presented in this environmental evaluation. While
many of the tasks are sequential, most tasks will overlap in time. - The months indicated in the table
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reflect the timeframe in which the activity will occur and not necessarily the amount of time necessary
to complete the task. The schedule is provisional and likely to change depending on the Phase | OU5
RFI/RI activity schedule as well as schedules from other operable units.
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TASK 100 - PREUMINARY PLANNIN

110 DEFINE STUDY AREA

120 DETERMINE SCOPE

130 IDENTIFY DATA QUALITY 08Jt

140 _ DEVELOP- AND REACH CONSE

141 — CONTAMINANTS Of CONCE

142 — KEY RECEPTOR SPECIES

143 — REFERENCE AREAS

144 — SAMPLING APPROACH/DE¢

150 _COORDINATE WITH HUMAN H

160 COORDINATE WITH OTHER Ot

TASK 200 — DATA COLLECTION/EV

210 SUMMARIZE EXISTING SAMPL

220 COLLECY INFORMATION FROWN

230 __IDENTIFY RFI AND BACKGROt

240 DEVELOP PRELIMINARY ECOL

241~ IDENTIFY PRELIMINARY CC

242 — IDENTIFY POTENTIAL RECE

243 — DEVELOP FOOD WEB MOL

244 - IDENTIFY PRELIMINARY EX

245 -~ DEVELOP PRELIMINARY TC

250 REVISE SAMPLING DESIGN

TASK 300 — ECOLOGICAL FIELD IN:

310 CONDUCT ECOLOGICAL FIELL

311~ SPRING

312 —~ SUMMER

313~ FAWL

314  ~ WINTER

320 CONDUCT INITIAL AQUATIC T+

330 COWLECT FOOD HABMS DATA

340 _IDENTIFY POTENTIAL REFERES

TASK 400 — TOXICITY ASSESSMEN?

410 COMPILE TOXICITY LITERATUF

420 ASSESS/QUANTIFY TOXICITY
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TASK 700 — UNCERTAINTY ANALYS*
710 EVALUATE UNCERTAINTY
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720 SUMMARIZE INFORMATION

730 IDENTIFY DATA NEEDS TO G

TASK 800 - PLANNING

810 REVISE FIELD SAMPLING PU

820 iDENTIFY ADDITIONAL DATA ¢

830 SELFCT MEASUREMENT ENDF

831 _— DECIDE ON_CONTAMINANT

832 — DECIDE ON TISSUES FOR

TASK 900 - ECOTOXICOLOGICAL Ft

910 CONDUCT TISSUE ANALYSES

820 CONDUCT OTHER ECOTOXICC

930 DATA VALIDATION

TASK 1000 — FINAL CONTAMINATIC

1010 INCORPORATE SITE TOXICIT:

1020 CHARACTERIZE ECOSYSTEM '
E—

1030 EVALUATE UNCERTAINTY
I

1040 . SUMMARIZE INFORMATION
|

ORAFT REPORT
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QUALITY ASSURANCE ADDENDUM

[The Quality Assurance Addendum [QAA] is currently being prepared by EG&G.]
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11.0
STANDARD OPERATING PROCEDURES AND ADDENDA

The following Rocky Flats Plant (RFP) program-wide Standard Operating Procedures (SOPs) will be
used during the specific field investigations for Operable Unit Number 5 (st):

1.13  Containerizing, Preserving, Handling and Shipping Soil _a‘r'?\d Water Samples
1.14  Data Base Management S
1.16  Field Radiological Measurements »
21 Water Level Measurements in Wells and Piezorheters
22 Well Development c
25 Measurement for Groundwater Field Pa
26  Groundwater Sampling
3.1 Logging Alluvial and Bedrock Mate! }
3.2 Drilling and Sampling Using Hollow-Ste

3.6 Monitoring Well and Piezometer Installation.
Surface Soil Sampling

activities is provided in the Field Sampling Plan (FSP) (Section
m]ect-specmc details for thls work plan will be included in the

during ﬁeléi. activities.

11.1 ADDENDUM TO SOP NO. 4.6, SEDIMENT SAMPLING

Sediment samples will be collected from five locations, each, in Ponds C-1 and C-2 and from numerous
locations within Woman Creek and the South Interceptor Ditch (SID). The sediment samples from the
ponds will be collected from the following locations:
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. The deepest part of the pond
. Within the pond, 5 feet from the pond inlet
. Three locations selected at random within the area of the pond at the time of sampling

Sediment samples in Woman Creek will be collected within the channels in locations conducive to the
collection of sediments.

The sediment samples at each location will be collected such that they tepresent the entire vertical
column of sediment at the sampling location. Currently, the depth of sediment in the Detention Ponds
is unknown. Samples will be collected at 2-foot intervals. All of tHe edlme ,, samples except the one
from the deepest part of each pond, will be vertical compostte ‘samples that represent the entire
sediment thickness, up to 2 feet. If the sediment depth is greater than 2 feet, 2-foot mposne samples
will be collected. The samples from the deepest part of each pond wili be composuted at 5-centimeter
intervals, instead of 2-foot intervals.

Samples from Woman Creek will be collected accordlpg to' SOP No. 4.6, Sediment Sampling. These
samples will be collected with a core sampling device” capa e*of obtaining a sample of the entire
thickness of sediment at a given location, which can be Iogg | “Samples for analysis of volatile or
semivolatile organic compounds will be »llecteaz“‘as«zgra_,__p samples-dand not composited.

Sediment samples from the Detention Ponds )
of not more than 2 inches. Several soil cores ly be needed to obtain enough samples for analyses.
din the vemcag posmon and frozen for subsequent geologic

. The d”eep:,_e pan of the pond

. Within 5 feet of the pond inlet

. Within 5 feet of the pond spillway

. Two locations selected at random within the pond
Phase } RFI/RI Work Plan - Women Creek Priority Drainage Final Draft
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Prior to sampling at each sampling point, profiles of water temperature and dissolved oxygen in the
water column will be collected at the sampling location. The Hydrolab® Muiti-Parameter Measuring
Instrument will be used to collect the profiles across the entire water column.

All of the samples except the one from the deepest part of the pond will be vertical composite samples
representing the entire depth of the water column at the sampling point. The sampling from the deepest
part of the pond will consist of taking grab samples from each of the z esf stratification identified in
the water column at that point.

11.2.1 Composited Samples

Following the measurement of temperature and dissolved oxygen at the samplin pomt a sample will
be collected. The sample may be collected using a reg\_ tec’f"ﬂow sampler (described in SOP No. 4.3,
Surface Water Sampling), which is pulled through the’ entlre column of water. Samples may also be
collected using a peristaltic pump with the intake tublng pulled{through the entire water column. VOC
samples will be collected as described in SOP No::"‘4; 1 Pond 'amphng

Field parameters such as pH and specmc conductance will be me" ured in the composited sample in

accordance with SOP No. 2.5.
11.2.2 Grab Samples

Temperature and dissolved oxyg -%{)oint in the deepest part of the pond will be
measured to determine the ocation of stratified layegs at this point. The grab samples will then be
collected using a penstaltfc pump i each tratified zone for all samples except VOC samples. The
uppermost stratified zore will e sampled irétfolfowed by the next lower zone, and so on. The zone
at the bottom of the pond will be sampled last. VOC sampies will be collected as described in SOP
No. 4.8, Pond Samplini
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